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In biliary tract disorders, present-day medical 
management hinges on stimulation therapy and 
non-surgical drainage. A therapeutic plan 

is to flush and drain the hepatobiliary tract by 
increasing the volume of bile while reducing its 


viscosity, solid content and specific gravity. 


This dual action —/ydrocholeresis —is evoked in 
° full accord with the therapeutic plan by the 
acco rd I ng to administration of Decholin and its sodium salt 
2 (Decholin Sodium), the most potent hydrocholeretic 
th e ra pe U t | BS agents available. A less pronounced effect attends 
{ LJ, the use of choleretics, such as combinations of 
pl an... bile salts, which produce but slight increase in bile 


of high viscosity —a procedure which may 
D ROC rt O R | defeat this therapeutic plan. 


When the therapeutic plan specifies hydrocholeresis, 
Decholin and Decholin Sodium are the indicated 
agents — they are specifically hydrocholeretic. 
Begin therapy with small doses and progressively 
increase the dosage of Decholin Sodium 
(intravenously). This is then followed 


ay 
Decholin « Decholin Sodium 


brand of brand of 
dehydrocholic acid sodium dehydrocholate 


Tablets of 3% gr. In 20% aqueous solution: 
in bottles of 24,. 100, [ 3 ce., 5 ec. and 10 cc. ampuls; 
$00, 1000 and 5000. > boxes of 3, 20 and 100. 


Decholin, Decholin Sodium, Trademarks Reg. U.S. and Canada 


AMES COMPANY, INC. (ay ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto 
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WOUNDS 
BURNS 
PERITONITIS 


(4-aminomethylbenzenesulfonamide) 
hydrochloride is a new radically 

different sulfonamide. 

It is not inhibited by pus and has shown 

no tendency to produce drug resistant 
bacterial strains. 

Well tolerated and effective topically, 
Sulfamylon— usually combined with 
Streptomycin—has been successfully used for 
the prevention and treatment of wound 
infections, burn infections and peritonitis. 
Applied by means of wet dressings, 

by irrigation, by sponging or pouring into 
the peritoneal cavity in amounts up to 200 cc. 


Sulfamylon’ 


WITH STREPTOMYCIN 


Supplied as 5 per cent solution in bottles of 100 cc. with a vial of 
Streptomycin 20,000 units. Sulfamylon is also available as 1 per cent solution for the 
treatment of eye, ear, nose and throat infections, in bottles of 1 oz. and 8 oz. 


WINTHROP-STEARNS INC. © NEW YORK 18, N.Y. © WINDSOR, ONT. 
Sulfamylon, trademark reg. U.S. & Canada 
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Editorial 
Tue Cat Is Nor Deap 


Original Articles 


SALIVARY Tissue Neoptasms . James W. Hendrick, Grant E. Ward and Marvin M. Lacy 


A detailed review of salivary tissue neoplasms, with anatomic considerations, inflammatory lesions differentiated 
from neoplasms, mixed tumors and their nature, clinical evaluation, histology, malignant mixed tumors, adenomas 
and cysts of salivary tissue, primary malignancy and technic of surgical treatment. 


CARCINOMA OF THE ProsTATE . . . .. m 


A report from a prominent clinic of 143 cases of carcinoma of the prostate. 


SURGICAL TREATMENT OF HERNIATED LUMBAR INTERVERTEBRAL Discs. FoLttow-up Stupy 
oF 130 PaTieNTs wiTHOuT SpinAL Fusion . . . Karl S. Alfred 


As a result of a follow-up of the end results in 130 cases studied it is the author's conclusion that the surgical 
treatment of a herniated or ruptured intervertebral disc consisting of simple excision of the nucleus pulposus is a 
satisfactory procedure in properly selected cases. Spinal fusion does not seem necessary to insure good results. The 
symptomatology and methods of arriving at a diagnosis and the operative technic are amply considered. 


EVALUATION OF ExTRAPLEURAL PNEUMONOLYSIS WITH LucITE PLOMBAGE. A PRELIMINARY 
William W. Buckingham, Arch J. Beatty, Charles A. Brasher and Poul Ottosen 

The authors analyze sixty-three operations using extrapleural pneumonolysis with lucite spheres. 
BRACHIAL PLexus ANESTHESIA. COMPARATIVE STUDY OF AGENTS AND TECHNICS . . 
Wallace M. Shaw and Benjamin Root 


The results of 390 brachial plexus blocks, with special reference to comparisons of agents and technics used, are 
discussed in this article. 


ScALENUs ANTICUS SYNDROME. UNUSUAL DIAGNOSTIC AND THERAPEUTIC ASPECTS. .. 
William D. Holden, John A. Murphy and A. Frank Portmann 


The cases of forty-two patients with forty-five scalenus anticus syndromes are reviewed. If the relief of pain is not 
satisfactory following intramuscular procaine injection, the stellate ganglion should be infiltrated. When operative 
correction is contemplated, a thoracic sympathectomy should be performed. There is a discussion of operative 
complications and postoperative recurrences. 


Errects oF LocAL ALKALINE PHOSPHATASE IN EXPERIMENTALLY PRODUCED FRACTURE IN THE 
RaBBIT. . . . «  « Everett D. Jones 


Experimental study of ten animals with experimentally produced fracture in the rabbit, and the effects of local 
alkaline phosphatase in calcification. 


Contents Continued on Page 5 
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when Carbohydrates 


are indicated— 


prescribe 10% Jravert. 


in the same way you are accustomed to using 5% Dextrose 


Provide your patients with twice the calories of 5% Dextrose 
with no increase in fluid volume or vein damage. 
Since Travert,® (Invert Sugar, Baxter) is so rapidly utilized, 
it is now possible and practical to approach complete 
carbohydrate alimentation— intravenously. 


10% Traverf® solutions are available in water or in saline. 
They are sterile, crystal clear, nonpyrogenic. 
150 cc., 500 cc., 1000 ce. sizes. 


Write today for literature and more complete information. 


Product of 


BAXTER LABORATORIES, INC. 
Morton Grove, Illinois « Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES - EVANSTON, ILLINOIS 
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Richard H. Lawler, James W. West and Raymond P. Murphy 
In the past twenty years case reports of cholelithiasis in children have been presented in the literature. Although 


uncommon the occurrence of gallstones in children must be considered in the child with acute or chronic recurrent 
abdominal distress. 


OBsTRUCTION OF THE ALIMENTARY TRACT FROM GALLSTONES. . . . ... . 
Chas. W. McLaughlin, Jr. and Max Raines 


Consideration of acute intestinal obstruction caused by gallstones. There were four such cases in a consecutive 
series of 130 cases. 


INTUSSUSCEPTION IN INFANCY AND CHILDHOOD... . . . . . HenryC. Cleveland 


A detailed analysis of thirty-five patients from The New York Hospital pavilion service who were treated for 
intussusception during the years 1932 to 1949. Inasmuch as in the majority of cases symptoms occurred ten or 
more hours before the patient was admitted to the hospital, this proves that neither the general public nor the 
general practitioner is making the diagnosis early enough to assure a successful operation. A lowering of mortality 
depends on earlier diagnosis and admission to a surgical service. 


Ricut INGUINAL HerniA FoLtow1nc APPENDECTOMY. 
Manuel E. Lichtenstein and I. M. Isoe 


The incidence of right inguinal hernia in those patients who had previously undergone appendectomy appears 
to be about twice as frequent as it is in those who have not had an opening made in the right lower quadrant of 
the abdomen; this is due to injury to nerves and muscles. A method of avoiding this is described. 


Obstetric Clinic 
PLACENTA Previa . Charles A. Gordon, Alexander H. Rosenthal and James L. O'Leary 


Presentation of obstetric case histories of maternal deaths due to placenta previa, with pertinent questions con- 
cerning the management of the cases and the answers to these queries. 


Streamlined Articles 


INTERLOCKING OR CoLLision OF Twins DystociaA . . . . . . Henry P. Lattuada 


A consideration of treatment of interlocking or collision of twins dystocia, with a case report. 


Contents Continued on Page 7 
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IF ALL THE PATIENTS CAME AT ONCE WHO 
REPRESENT EACH OF THE MANY CONDITIONS FOR 
WHICH SHORT-ACTING NEMBUTAL IS EFFECTIVE 


it 


d Hi | 
; D be at least 44 on hand, Doctor, for that’s how Tih: ith “by 


many Clinical uses for short-acting NEMBUTAL have been : 
reported in the literature. No matter what degree of WV; Sei) i 
cerebral depression you desire—from mild sedation to 
deep hypnosis—you can achieve it with short-acting 
NEMBUTAL. Dosage required is small, only about one-half 
that of many other barbiturates. Small dosage means le ss 
drug to be inactivated, shorter effect, wider margin of 
safety and less possibility of “hangover.” 


Pharmacies everywhere have short- 


acting NEMBUTAL as capsules, tablets, 


suppositories, elixir, solutions and 


sterile powder for solutions. Conven- 


ient small-dosage sizes 


simplify admistration. 


In equal oral doses, no other barbiturate 


combines QUICKER, BRIEFER, 


MORE PROFOUND EFFECT than For PROMPT SEDATION when the oral route is not feasible... 


Nembutar | 


try NEMBUTAL SODIUM SUPPOSITORIES 


(PENTOBARBITAL, ABBOTT) 
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ELectrRicAL METHOD FOR THE PREVENTION OF VENOUS THROMBOSIS AND PULMONARY 
Frank L. Apperly, Charles E. McKeown, William B. Young and Florence M. Strayer 
An ingenious method for the prevention of venous thrombosis and pulmonary embolism by electrically induced 
passive muscular contractions of the thigh and calf muscles. 


Case Reports 


MALIGNANT OVARIAN TERATOMAS IN THE First Two Decapes oF LIFE 
James R. Lisa, J. William Hinton, Seymour Wimpfheimer and Joseph D. Gioia 


Teratomas of the ovary are infrequent in the first two decades of life. They are the most common tumor of the 
premenstrual years; about one-third have proven malignant. The pathology, symptoms and treatment are discussed. 


SURGICAL TREATMENT OF ELEPHANTIASIS OF THE LOWER ExTREMITY. . ..... . 
Kenneth C. Sawyer and Ray G. Witham 


A case of elephantiasis of the lower extremity in which the first operation was the classical Kondoleon procedure. 
Four months after operation the leg was about the same size as it was before operation. The author reoperated 
using a different method and the end result was satisfactory. 


PsEuDOCYsT OF THE PyLoRUs AND DuopgeNuM . William L. Riker 


A case of cyst-like cavity in the walls of the duodenum and pylorus is presented. A review of the literature sheds 
no light on the nature of this condition and no report of a similar case can be found. 


GELATINOUS ADENOCARCINOMA OF THE Cervix UTeri. . . 

Harry M. Nelson and Philip D. Newell 

A case of gelatinous adenocarcinoma of the cervix uteri is presented; five similar cases from the literature are 
abstracted. 


New Instruments 
APPARATUS FOR INTRA-ARTERIAL TRANSFUSION . Anthony V. Ziccardi and John L. Madden 


FUNCTIONAL Futt Lenctu Lec Brace. A ProstHeTic AID IN THE TREATMENT OF POLIO- 
MYELITIs, FLAccip PARALYsis AND Fracture Cases. . Comdr. Thomas J. Canty 


Advertising Index on 3rd Cover 


Change of address must reach us one month preceding month of issue. 
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CAT. No. 1489 


Sklar Specialties in 
Stainless Steel Developed 
for the Orthopedic Surgeon 


Colclough Laminectomy Rongeur 


Hibbs Chisels, Gouges 
and Osteotomes 


Meyerding Aluminum Mallet, 
Improved Model 


Meyerding Bone Skids 
Meyerding Chisels, 

Facet Eroders, 

Gouges and Osteotomes 
Meyerding Finger Retractors 
Meyerding Hip and Shoulder 
Bone Skid 

Meyerding Laminectomy 
Retractor 

Meyerding Self Retaining 
Retractors, True-Grip 
Ratchets 

Michele Trephines 

Putti Arthroplastic Gouges 
Sheldon Hemilaminectomy 
Retractor 


Pin Cutter 


This new, streamlined Bone Pin Cutter 
adequately serves the needs 
of modern bone fixation—cuts all 
standard pins, nails or wire with 
unusual ease, safety and efficiency. 
Shaped for easy insertion and 
manipulation in open wounds— 
chrome-plated to resist corrosion — 
this Sklar instrument is 15” in length, 
and of long-handled construction 
for extra-strong leverage. 
Priced at $22.50 each. Available 
through surgical supply houses. 


CAUTION — if the name Sklar 
is not stamped on 

the instrument it is not a 
genuine Sklar product. 


J. SKLAR MANUFACTURING COMPANY 


Literature upon request. 38-04 Woodside Avenue, Long Island City 4, N. Y. 
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Suture Assortment (3 sizes) 


in Sterile Pack Jars, 


Ready to Use 


4+ 


Surgiset’s germicidal solution keeps suture tubes 
sterile, always ready for use. Surgiset contains 3 
dozen sutures with swaged Atraloc needles. Complete 


with jars and racks for price of sutures alone 
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ATRALOC 


Seamless Needles 


CONVENTIONAL 
SWAGE 


ETHICON 


SEAMLESS 


SWAGE 


GREATER STRENGTH 


LESS BULK FROM EVEN-TEMPERED STEEL 


Surgeons are offered new refinements and 
dependability in use in the Ethicon Seamless 
Swaged Needles. 


Their exclusive design is based on a new 
construction principle, devised by Ethicon 
engineers and metallurgical consultants. 


The surgeon gets a needle with an unbroken 
surface from end to end, without brittleness 
or soft spots. The process permits complete 
control of every stage of manufacturing. 
Uniform strength of the steel is maintained 
by the electrical method of tempering the 
needle. The result is a smaller diameter, 
yet stronger needle with optimum flexibility 
and maximum stiffness. 


The shorter swage permits a longer, more 
useful flat area which also does not turn in 
the needle holder. 


As the illustrations above show, the 
Ethicon Seamless Needle is free from the 
possibility of rough seams, often found 
in the conventionally swaged needle. 


S 


Cross-section of swaged end of Ethicon Seamless Needle. End is 
drilled and threaded. Suture is screwed in position. Needle is 
cold-pressed to establish absolute grip on suture. 


FOR ABDOMINAL CLOSURE 


SIX NEW NEEDLES SERVE MOST ALL USES 


For Ob., Gyn. and general closure, sutures 
swaged to eyeless needles are winning 
acceptance through their many benefits. 


The Ethicon Seamless Needle draws a single 


strand of suture through the tissues, with 


minimal tissue trauma and added speed and 


ease of use. The Seamless Needles have 
uniform curvature and improved cutting 
points with constant sharpness. They are 
hand-honed and individually inspected. 
Fewer sizes and varieties are needed. Time 


of nurses is saved in release from threading 


and in preparation of sutures requested 
by the surgeon. 


After extensive research in surgeons’ 


preferences, Ethicon designed the 6 needles 


shown at the left, which meet the 
requirements for 80% of the needles used 
in abdominal closure. 


These needles are swaged to Ethicon's 


Tru-Gauged, Tru-Chromicized Surgical Gut, 


noted for its strength and flexibility. 


ETHICON SUTURE LABORATORIES 


INCORPORATED 
Suture Laboratories at New Brunswick, N. J.; Chicago, II!.; Sao Paulo, Brazil; 
Sydney, Australia; Edinburgh, Scotland. 
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SAL SPECIAL INSTRUMENTS for 
VAGINAL HYSTERECTOMY 


Retractor ... 


Heaney-Simon model. Blade is 1”’ by 449” 
long, with slight lip on end: gives adequate 
exposure while occupying least possible space. 
1044” length and the new hooked handle per- 
mit the assistant to apply traction without 
interfering with the operator. Satin chrome 


finish. Each, $9.50 


Hysterectomy Forceps .. . 


The slender shafts have short, full curved, tapering jaws 
with serrations cut on the bias, and an additional wide 
tooth and groove to hold the tissues securely. Now 8” 
length, with mortise lock. Stainless steel. Each, $14.50 


Retractors ... 


Heaney model. Especially suitable for vaginal hysterec- 
tomy, this flat, angular blade retractor has become a widely 
used standard. Now stainless steel. 


Three Sizes 


1” x 1%" blade 
X 274” blade 
136” X 314” blade 


Each, $5.00 


Heaney hysterectomy 
needle holders, tissue 
forceps, holding for- 
ceps are also avail- 
able. 


Instrument Makers to the Profession—Since 1895 


CHICAGO 12, ILLINOIS 


° Mueller and — pa n y 330 S. HONORE STREET 
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psSharp 


You can depend 
upon the name 


| B-P 
RIB-BACK 


for the finest in 
cutting performance 


AND TRUE ECONOMY 
Built up to quality not down to price. Easily identi- 
fied by their exclusive B-P RIB-BACK (rib-reinforce- 


ment) which gives them greater strength and 
rigidity. Their true economy lies in the fact that 
every B-P RIB-BACK BLADE is uniformly sharp — 


is usable — and will serve longer. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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An eminent surgeon puts it in writing! 


A thorough and comprehensive volume that should be at 
the finger tips of every individual concerned with the surgi- 
cal care of patients or personnel directly responsible for 
aseptic conditions in the hospital. 


“THE ASEPTIC 


by Carl W. Walter, A.B., M.D. 


Assistant Professor of Surgery, Harvard University — 
Senior Associate of Surgery at Peter Bent Brigham Hospital 


DIRTY CASE TECHNIC 


* OVER 900 ILLUSTRATIONS 


showing technique progressions, procedures, preoperative prep- 
aration and care of instruments, dry supplies and equipment. 


CONTENTS 


The Importance of the Aseptic Treatment of Wounds 
The Development of the Concept of catia ‘ 
Chemical Destruction of Bacteria 

Chemical Disinfection of Instruments 
Physical Destruction of Bacteria 

Sanitization of Boiling Water 

Sterilization by Steam 

The Control of Steam Sterilization 
Sterilization by Dry Heat 

Sterilization of Dressings and Dry Goods 

Care and Sterilization of Instruments 
Disinfection of the Skin . 

Air-borne Contamination 

Operating Room Technic . 

Terminal Sterilization of Instruments and Textiles from ‘Septic Cases 
Preparation of Parenteral Fluids 

Blood and Plasma Facilities 

Central Supply Room Technic 

Hospital Infection of Wounds 

Control of Communicable Disease 
Maintenance of 

Index ; 


Enclose money order or check and order on pro- 
fessional letterhead or prescription form from: 


WILMOT CASTLE COMPANY 
1185. University Avenue, Rochester 7, N. Y. 


STERILIZERS AND LIGHTS 


11 
CENTRAL STEAM SUPPLY 
Ting LAPAROTOMY n 
| \ 
if) 
DS 
1 
CARE OF HOLLOW NEEDLES : 
By 
a | 
4 - ) 
ERY 
A. * IMMEDIATE DELIV 
{jj | | From Fir id 
| prep 
C- NY $7 20 per copy discount) 
0% profession 
69.00 lst less 20° 
I 1 
II. 
Il. 22 
IV. F 30 
Vv. 38 
VI. 43 
Vil. 54 
VIII. F 74 
IX. 92 
d 97 
XI. 132 
XII. F 177 
XIII. 188 
XIV. 200 
Xv. 262 
XVI. 275 
XVII. 308 
XVIII. . 82% 
XIX. 331 
XX. 836 
352 
367 


Ub in every detail 


“American” CABINET MODEL 
SMALL INSTRUMENT 
STERILIZERS 


combine exclusive highlights in design 
and construction that insure greater op- 
erating safety, convenience and long 


periods of satisfactory service. ALTERNATE SINGLE CABINET 
STYLES and DOUBLE-CABINET 
(a) Cover — fabricated of stainless steel and elevat- ve MODEL 
ing to full 90° angle to permit easy removal of 
tray without interference. 


(b) Cover —elevates to 30° angle before immersed 
tray starts to raise, thus enabling operator to ob- 
serve water level at all times to insure immersion 
of instruments. 


(c) Cover Elevating Mechanism — Concealed 
entirely within cabinet, thus allowing cabinet to 
be placed flush against the wall. 


(d) Recessed Foot Pedal — Eliminates tripping an- 
noyances and permits greater freedom of access 
for operator. 


(e) Drain Faucet—a special screw-type valve BURN-OUT-PROOF! 
which will not stick or score and may be taken An automatic safety measure protecting 
apart instantly for cleaning without tools. both Sterilizer and instruments against 


possible damage due to depletion of 
(f) Deors—Solid double-panel or glass, hung on water supply in chamber. 


fully concealed steel hinges, fitted with Bakelite 
handle, spring catches and rubber bumpers. ASK YOUR DEALER or write us for further information 


AMERICAN STERILIZER COMPANY 
Erie, Pennsylvania. 
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ANACAP’ 


. >) ways better than ever before 


1 Greater tensile strength: One of the strongest silks 
ever created — smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


2 Withstands repeated sterilization; New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 
preciable change in either strength or texture. In laboratory 
tests almost the full original strength is maintained even 
after 23% hours of boiling. 


3 Easier to handle: Firmer, not limp, Anacap Silk speeds 
operative technic. Braided by a new method that minimizes 
“splintering” and “whiskering” it passes readily through 
tissues. The ease of handling Anacap makes it a “new ex- 
perience” in silk suturing. 


Absolute non-capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


Doubly economical: Low in original purchase price, 
new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D ¢> G Atraumatic® needles attached. 


DAVIS & GECK, INC. 
57 Willoughby Street IOy Brooklyn. 1, N. Y. 
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for the finest 
HEMOSTATIC BAG CATHETERS 


A.C.M.L.'_ 


Tube for distention 


of bag 


Foley female self vetainigg 
urethral catheter 


See your surgical dealer or | 
if fe A! ay write for catalogue No. 14 
j IN x BY REINHOLD WAPPLER 


2/ FREDERICK J. WALLACE, President 
f 


| (ystoscope Makers, Ine. 


NEW YORK 59, N. Y. 


e 
j 
costate 
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. 


Not a bull's eye... 


but an Entozyme tablet, 
which (by virtue of its 
highly effective triple- 
enzyme digestional aid) 
so successfully 


“hits the mark” in many 
pathologic or functional 
gastrointestinal disturbances. 
(Pepsin N.F., 250 mg., in 

outer shell, released in 

stomach; pancreatin U.S.P., 
300 mg., and bile salts, 150 mg., 
in inner core released 

in intestine.) 


Entozyme’ 


is a product of A. H. ROBINS CO., INC. 
RICHMOND 20, VA. UV" “i 


Ethical Pharmaceuticals 
of Merit since 1878 


W 


15 


16th century 
surgical instrument 


n today’s physician’s bag... 


Zephiran chloride is an important item. 
For minor surgery, surgical dressings, disinfection of wounds... 
from the last rinse in the scrub-up to the final painting 
of the sutured wound...Zephiran chloride is an 


antiseptic of choice. Wherever good antisepsis 


is required, you can rely on “ 
LEP. Vif L RAN Chloride 


effective, well tolerated, economical antiseptic 


Supplied as: 
Aqueous Solution 1:1000, bottles of 8 oz. and 1 U. S. gallon. 
Tincture: 1:1000, tinted and stainless, bottles of 8 oz. and 1 U. S. gallon. 


Concentrated Aqueous Solution 12.8%, bottles of 4 oz. and 1 U. S. gallon 
(1 0z.=1U. S. gallon 1:1000 solution). 


Zephiran, trademark WINTHROP STEARN Inc. 
reg. U.S. & Canada, a 

brand of benzalkonium 


daaaoednial New York 18, N. Y. * Windsor, Ont. 
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THALAMYD 


(brand of phthalylsulfacetimide ) 


eliminate 


itestinal 


organisms 


SIMPLY 
AND 
SAFELY 


Unique among nonabsorbable sulfonamides, 
THALAMYD is actually absorbed into the bowel wall in high 


concentration but only slightly absorbed into the blood stream. 


Simple, safe therapy whenever the intestinal tract 
must be sterilized, THALAMYD has a broad field 

of usefulness: prophylactically when preparing the gut 
for surgery; for bacillary dysentery and other 

acute enteritis; and to control secondary invaders in 


ulcerative colitis. 


CORPORATION + BLOOMFIELD, NEW JERSEY 
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HEART INSTRUMENTS 


Pilling, and only Pilling, supplies the 
original, authentic Bailey-Glover- 
O’Neil heart instruments — manufac- 
tured with the same skill and precision 
which have made Pilling a leading name 
in surgical instruments since 1814. 


Order direct from 
GEORGE P. 


Left to Right: 


Bailey-Glover-O’Neil Universal 
Valvulotome for use in mitral or 
pulmonary valve stenosis. 4”, ¥%”, 
Yo", and %" blade. 
Malleable handle may be bent to 
any desired curvature or angle. 


@ Bailey-Glover-O’Neil Modifica- 
tion of Brock Pulmonary Valve 
Knife. Sizes %”, V2", He” 
and 


Bailey-Glover-O’Nei! Commis- 
surotomy Knife for mitral stenosis. 
Original Model. Right and left side 
blade. (Left illustrated.) 


Bailey-Glover-O’Neil Ratchet 
Type Guillotine Knife for mitral 
stenosis. One size. Right and left 
side blade. (Left illustrated.) 


& SON CO. 


3451 WALNUT STREET - PHILADELPHIA 


A Standing Invitation: When in Philadelphia, visit our new 
salesrooms. Free parking for doctors in our private lot. 
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as dressing for 


burns abrasions athletic injuries 
circumcisions * carbuncles « leg ulcers 
plastic surgery * many other traumatic 
or surgical wounds 


as pack in 


abdominal incisions hemorrhoidectomy 
compound fractures + osteomyelitis 
arthrotomy * sucking chest wounds 
pilonidal cysts * many other indications 
for non-adherent packing 


as drain following 


appendectomy * tenosynovitis 

forearm incision + closed chest drainage 
intra-abdominal abscess + cholecystectomy 
auxiliary to closed-tube drainage 

many other incisions and discharging wounds 


TWO SIZES: each six envelopes to the carton 


Vaseline 
UNIT ENVELOPE — one 3”x36” dressing oy 
DUPLEX ENVELOPE-—two 3”x18” dressings 


Petrolatum Gauze Dressing Wut 
Available through your regular source of supply Sterile ) ip 
CHESEBROUGH MFG. CO., CONS’D 4 


NEW YORK 4, N. Y. i 


‘ 
4 « { 
[| 
~ 
y 
‘ 
i 
| 
¥ 


pn Red Cross was named official blood pro- 
curement agency for both the military forces 
and civil defense last August. Since then, every 
request for whole blood for Korea has been met 
and a large plasma stockpiling project has been 
started for military use. In addition, the Red 
Cross has contributed 80,000 100 cc. vials of 
serum albumin, a blood factor used in treating 
shock. In noting the blood program anniversary 
Dr. George F. Lull, Secretary and General 
Manager of the American Medical Association, 
commended the Red Cross for the three-year 
accomplishments of the blood program. ‘On 
behalf of the American Medical Association,” 
he said, “I congratulate the American Red 
Cross on the outstanding work it has done 
with the blood bank program in the last three 
years. America’s physicians pledge their con- 
tinued support and participation in this patri- 
otic nationwide effort.” 

In the development of both civilian and 
military procurement the Red Cross and the 
American Medical Association are working in 
close coordination. Mr. Harriman says “‘the 
cooperation of medical societies and local phy- 
sicians throughout the nation has been of in- 
estimable value in building our blood program 
to its present point. We shall lean heavily upon 
their continuing support in planning and oper- 
ating blood procurement facilities during these 
times of pressure.” 


HE potential use of whole blood and its 
derivatives in medicine is incalculable and 
medical science, with the international situa- 
tion serving as a catalyst, is on the threshold 
of another period of extremely rapid develop- 
ment in this field, Dr. Robert B. Pennell, 
Assistant Director of Immunochemical Re- 
search, Sharp & Dohme, Inc., told the monthly 
meeting of the Philadelphia Branch of the 
American Pharmaceutical Association. Dr. 
Pennell, who also serves as a member of the 
Red Cross Formed Elements” blood research 
group headed by Dr. E. J. Cohn of the Harvard 
Medical School, enumerated the blood products 
already in use by the medical profession and 
described recent research developments that 
will lead to new products as well as improve- 
ments in those already in clinical use. 
Up to the present time, Dr. Pennell pointed 


out, it has been possible to preserve whole 
blood for only twenty-one days. But research 
work has been recently reported by Dr. Max M. 
Strumia and his associates at the Bryn Mawr 
Hospital (Bryn Mawr, Pa.) showing that with 
slight changes in collection and storage methods 
the “‘life expectancy” of stored blood can be 
extended to at least sixty days. This will mean 
the saving of large amounts of blood in blood 
banks across the country that now must be 
destroyed after twenty-one days. 


claimed approximately 
ooo lives in the United States during 
1950, Metropolitan Life Insurance Company 
statisticians estimate. This is about the same 
number as in 1949. Fatalities in motor vehicle 
accidents, however, increased from 31,500 in 
1949 to about 35,000 in 1950, a development 
viewed as “disturbing” by the statisticians. 
These accidents accounted for 40 per cent of 
all fatal mishaps for the year. 

“There is little consolation in the explana- 
tion that the rise was accompanied by an in- 
crease in motor vehicle mileage to a record 
high,” the statisticians maintain. facts 
point to a need for intensification of the safety 
campaign to promote better driving habits and 
to improve traffic control.” 

Accidents in and about the home, down from 
1949, caused approximately 27,000 deaths. 
There were about 15,500 deaths from occupa- 
tional accidents, including occupational motor 
vehicle fatalities, which is a slight increase over 
the 1949 figure. Deaths in public accidents 
(except motor vehicle) are estimated at around 
13,000. 


TRESSING the need for increased research 
into heart and blood vessel diseases in war 
and peace, A. W. Robertson, Chairman of the 
Board of the American Heart Association, an- 
nounced the granting of Research Fellowship 
Awards totaling $173,800 to forty-one individ- 
uals. In addition, to encourage the development 
of new research skills, Mr. Robertson an- 
nounced the award of $17,400 to continue a 
training school for cardiovascular investigators 
at Western Reserve University, Cleveland, un- 
der the direction of Dr. Carl J. Wiggers. 


(continued on page 22) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic Diagnostic 


J. F. BEST 
President 


W. MCHUGH © 
Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 East 58TH STREET New York 22, N. Y. 


PRECISION - ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 


P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 


WRITE TODAY FOR FREE CATALOG 


Colostomy & lleostomy Patients 


find MORE Convenience and Longer 
Service with PERRY APPLIANCES 


NEW 1950 MODEL 


Convertible to use as Colostomy or 
Ileostomy appliance, Irrigator, or 


cementing to the body (optional). 
Permits use of latex OR disposable 
plastic bags. Write for folder showing 
complete line. 


MURLE PERRY 


112 Hennepin Avenue 
Minneapolis 1, Minn. 


Protector. New unique method of 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR- 

PAL SPLINT. A closed meth- 

od of treating all types of Met- 

acarpal Fractures including the 
umb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 


P. O. Box 31 Sprincriztp, Mass. 


Close-Up of 
Eye Taken 
with Kine 
Exakta ‘‘V"' 
Camera. 


For Parallax-Free Surgical Photography! 


KINE EXAKTA “V” 


35 mm Single Lens Reflex Camera 


The Kine Exakta, with both regular and telephoto lenses, is widely 
used in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct ‘‘on the subject”’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary. 
developmental, and end result pictures of patients; for copying 
X-Rays: and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With f£3.5 Zeiss Tessar ““T’’ Coated Lens 
Penta-Prism Eye Level Reflex Viewfinder 
Extension Tube Set 
Microscope Adapter. . 9. 
* plus tax 


Write Dept. 500 for free descriptive booklet “E” on camera and 
accessories and brochure on close-up technique with the Kine Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N. Y. 1, N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


RADIUM 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


the Multiple Strand 
Stainless Suture 
Offers All These Advantages 
@ TIES LIKE SILK 
@ NON-CORROSIVE 
| @ MINIMIZES SUTURE INFECTION 
@ EASY TO STERILIZE 


‘SURGICAL SUPPLIES CO. 


160 E. 56th Street, New York 22 


Write Dept. M for 
liberal samples. 


In answering advertisements please mention The American Journal of Surgery 
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Only “CABLE WIRE” 
Won't curl, twis 
or kink . . . and 
ties like silk. 


(continued from page 20) 


or. science triumphed in its con- 
tests with the antivivisectionists in the 
November 7th elections. In Baltimore and Los 
Angeles referendum show-downs were won 
hands down by the vast majority who want 
continuing medical progress. In the state of 
IIImois support of medical science was an im- 
portant factor in the election of some members 
of the legislature. Baltimore’s voters defeated 
by a score of 160,000 to 38,000 (or 4.2 to 1) 
the anti-medical cults’ proposed charter amend- 
ment prohibiting the experimental use of dogs 
from the city pound. This vote matched the 
public sentiments reported by the National 
Opinion Research Center after a national sur- 
vey last year which showed 85 per cent of the 
people favoring the use of unclaimed pound 
dogs for scientific studies. In Los Angeles the 
margin was closer than in Baltimore but it, 
too, bore out the national survey findings. 
Medical science won by 95,694 votes in a city 
referendum to determine whether or not un- 
claimed dogs and cats at the Los Angeles 
pounds should be saved for research use or 
killed, as had been the practice. The tally was 
as follows: For saving animals for scientific use, 
357,393; against, 261,699. The national opinion 
poll had shown that Los Angeles had more than 
twice the national percentage of antivivisection 
crackpots. In the state of Illmois where a 
pound-animals-for-research bill was defeated 
by the legislature in 1949, candidates supported 
by the medical groups won by margins which 
showed the effect of medical support in critical 
contests. Outstanding was the defeat of one of 
the stalwarts of the state legislature by a rela- 
tively unknown woman who was given impor- 
tant publicity for her support of medical 
research. 


— use of music with therapy is increasing 
at a rapid rate at hospitals and at treat- 
ment and training centers throughout the 
nation, says Eugene J. Taylor, assistant pro- 
fessor of Clinical Physical Medicine and Re- 
habilitation at New York University’s College 
of Medicine. Writing in the current issue of 
The Crippled Child Magazine, official publica- 
tion of the National Society for Crippled 
Children and Adults, the Easter Seal Agency, 
Taylor points out that the increase in the use 
of music in hospitals in recent years is partially 
the result of its wide use in military hospitals 


during the war. 

“For the arthritic, cerebral palsied, blind and 
other physically handicapped, music stresses 
active participation in both individual and 
group activities,” adds the writer. “Such par- 
ticipation is used as a means of improving 
muscular coordination and morale building. 
For the emotionally handicapped, it is a means 
of contact, emotional release, self-expression 
and discipline.” 

In his article titled, “Music as an Adjunct 
to Therapy,” Taylor says that music has a 
relaxing effect on patients. By listening to 
music and participating in its creation, pa- 
tients can be kept busy, happy and often 
stimulated. Monotony and boredom are allevi- 
ated and the healing processes speeded, he 
asserts. 


inne Federal Security Agency released the 
text of a letter from Dr. Leonard A. Scheele, 
Surgeon General of the Public Health Service, 
to the Health Directors of the States and Terri- 
tories in which the full facilities of the Service 
are offered to the States in the development of 
medical civil defense plans. The letter is based 
on the volume, ‘‘Health Services and Special 
Weapons Defense,”’ recently issued by the Na- 
tional Security Resources Board. Dr. Scheele 
called attention to the section of the volume 
which designates the ten Federal Security 
Agency regional offices for the time being as 
centers for technical assistance to the States in 
formulating, revising and maintaining civil de- 
fense health service plans. He also assured State 
Health Officers of the full cooperation of re- 
gional medical directors and the headquarters 
staff of the Public Health Service in meeting 
what he called ‘‘the most serious challenge our 
health services have ever met.” Federal Se- 
curity Agency Regional Offices are main- 
tained in the following cities: Boston, New 
York, Washington, D.C., Cleveland, Chicago, 
Kansas City, Dallas, Denver, Atlanta and 
San Francisco. 


HE American Goiter Association will hold 

a three-day meeting beginning May 24th 

at the Deshler-Wallick Hotel, Columbus, Ohio, 

and will consist of papers dealing with goiter 

and other diseases of the thyroid gland, dry 
clinics and demonstrations. 

(continued on page 42) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


COLOSTOMY & ILEOSTOMY APPLIANCES THE TRASK COLOSTOMY DOME, the appliance 
Recommended by Distinguished Surgeons ee that uses the 33 ply cellu 

pad. new fresh pad after 

IRRIGATORS, POUCHES, CUPS, BOWLS, s each - movement keeps the pa- 
of different sizes & materials | f j tient immaculate at all times. 

Stock Models for immediate shipment oil tending 
Disposable Liners $10.50 


SPECIAL BAGS made to order in one week, with any size of openin 
desired. Real COMFORT, CONVENIENCE and DUR BILITY ao a If your dealer cannot supply your 
may be had with appliances purchased from ; patients, order direct but be sure to 


[2 mention your dealer's name. 
R. GRICKS 


202-11 Jamaica Avenue, Hollis 7, New York * THE TRASK LABORATORIES 
"Phone: HOLLis 5-9077 BOX 52. Newtonville, Mass. 


YOUNG'S DILATORS FRACTURE EQUIPMENT 


ment Ask your Dealer to show you RAJOWALT 
tracted anus (particularly follow- : 
ing hemorrhoidectomy), as an aid fracture equipment catalog 


in perineal dissection and repair 
following delivery. it will save you money 


Sold only on prescription—at your surgical dealer or ethical pharmacy. IMMEDIATE DELIVERY 


Adult Set sizes 1, 142, 2, 3—for stretching anal sphincter. 1 
Children’s Set sizes 0, 1, 114, 2—for preventing contracted anus. Sold only through Surgical Dealers 


Size 3 and 4 drilled to take towel clamps—for use in perineal repair. R A J O W A L T C O M P A N y 


Write for Literature and Reprints 
WARSAW, INDIANA 
460 East 75th Street . 
F.E. YOUNG & CO. Chicago 19, Illinois 


“Pressoplast The Surgical Engineering Co., Inc. 


SOLE MANUFACTURER OF 


Natural or Flesh Colored COLLISON 


Adhesive Cotton E-L-A-S-T-I-C Bandage PRODUCTS FOR THE BONE SURGEON 


Coutura —BANDAGE DESIGNER AND C MANUFACTURER OF 


skin protectina medicated COLLISON CRUCIATE HEAD PILOT 
P 9 POINT BONE SCREW 


Write for Literature and Reprints ) 
MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


TRADE MARK 
Wedicat Tuc. 3615 Fauts Roap Battimore 11, Mb. 


10 Mill Street Paterson 1, N. J. P. O. Box 1664-3 Puone: Hopkins 4575 


SPONGE BIOPSY FOR CANCER DIAGNOSIS STRYKER 


(Method of Dr. S. A. GLapstone) 
Sponge Biopsy is simple, rapid, painless, reliable. TURNING 
Sponge Biopsy facilitates diagnosis in the early curable FRAME 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awards at the A new development 
Scientific Exhibits of the N. Y. State Medical Society 


and the American Medical Association. While held firmly 
For best results use Onkospunge No. 1 and Gladstone Sponge Bi- between two frames, the largest patient can be easily turned 
opsy Forceps, prepared and designed especially for Sponge Biopsy. by the smallest muree Quickly elevated from either end, Easily 
Write for descriptive leaflet and reprints. transportable from hospital to ambulance. Essential for any 
* Ref. Am. J. Surg., March, 1951. modern hospital. 


HISTOMED, INC. ORTHOPEDIC FRAME COMPANY 


181 Lafayette Street Paterson 1, New Jersey Kalamazoo, Michigan 


In answering advertisements please mention The American Journal of Surgery 
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IMMOBILIZE THE FRACTURE— 
MOBILIZE THE PATIENT! 


SH 


PIN 


V FOR ALL LONG BONES 

V SIMPLIFIED TECHNIQUE .. . 

V NO SPECIAL INSTRUMENTS 

V PHYSIOLOGIC--EARLY FUNCTION 
Vv CASTS RARELY NEEDED... 


The Rush Intramedullary Pin is fashioned from Type 316 stainless steel which has been spe- 
cially hardened to the temper which clinical research has shown to be optimum for this purpose. 

The Pin is designed to not completely fill the medullary canal of the bone, and is constructed 
so that it can be introduced axially into the bone through either the end or side. 

No special instruments are required. The Pin is introduced into the bone through a suitable 
drill hole and is driven in with the mallet. A sled-runner point simplifies the introduction of the Pin 
into the medullary canal. The smallness of the diameter of the Pin and its temper permits it to take 
a curve to facilitate its introduction while having sufficient elasticity to realign itself within the 
bone. The security of the fixation utilizes the normal muscle pull of an extremity to secure three- 
point pressure within the medullary canal. 

Techniques have been worked out making it possible to fix many fractures near joints which 
heretofore have not been accomplished by other forms of medullary fixation. 

A special hooked head prevents the Pin from migrating into the bone. This head makes it 
possible to remove the Pin by the use of the screw driver and mallet. A pair of pliers is an excel- 
lent adjunct in both insertion and removal of the Pin as it can be guided by rotation. 

NOTE: All authentic Rush Pins bear the trade mark BERIVON. 
(Pat. Pend.) 


Manufactured Exclusively By . 


WRITE FOR INFORMATION F THE BERIVON 


Box 1851 
MERIDIAN, MISSISSIPPI 


|_| 
ate 
Me hi 
| 
| 
| © 
| | | | / 
| 
jf 
« | | 
| 
| \ Hy 
AN 
. . 


25 


| 


| Palatable Sulfonamide | 


simplified dosage..superior sulfonamide 


CREMOTHALIDINE® is a smooth, palatable suspen- 
sion of Sulfathalidine® phthalylsulfathiazole, a re- 
markably effective, nontoxic, enteric bacteriostat. 
CREMOTHALIDINE suspension is particularly accept- 
able to children. but is useful in all age groups. 


It is indicated especially for treatment of E. coli 


infections of the urinary tract, for ulcerative 
colitis, and for enteric bacteriostasis before and 
after intra-abdominal surgery « CREMOTHALIDINE 
suspension of Sulfathalidine is supplied in conven- 
ient widemouthed Spasaver® bottles of 8 fluid- 
ounces. Sharp & Dohme, Philadelphia 1, Pa. 


CREMOTHALIDINE 


Sulfathalidine Suspension 
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BARD U.S.C.1. WOVEN CATHETERS 


WHEN A HUMAN LIFE MAY BE AT STAKE 
THERE CAN BE NO COMPROMISE WITH 


Zuality 


C.R.BARD, Ine. Summit, N.J. 


Distributors for 


UNITED STATES CATHETER and INSTRUMENT CORP 
3 THERE 1S NO ATISFACTORY SUBSTITUTE Fe 


e 
‘ 
> $444 844244 / 


The patient hands a slip of In return, he gets a packaye of. 

confidencel’) 

The patient knows meshing it, but: hee expe his medicine to work. 

Why? 

Because che believes in the who wrote prescription. He hlieves in the 
pharmacist who filled it. And he knows the pharmacist believes in his suppliers—has 
confidence that the chemicals and drugs on his shelves are pure and dependable. 

In the matter of prescription chemicals and medical products, Mallinckrodt has been 
building « confidence for 84 years. Thousands of pharmacists, doctors and hospi tal super 
visors know the dependability « of Mallinckrodt’s products and service. 

To Mallinckrodt, eal order is an additional reminder of its meapasiebey in. this 


MEBEMICAES -ORUGS FOR UTHEOMEDICAL PROFESSION 
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MALLINCKRODT CHEMICAL WORKS St. Lowls Now York Montreal 
OVER 1500 PRESCRIPTION CHEMICALS 


(OUR PROFESSIONAL SKILL DESERVES. 
THE FINEST... | 


@ Enjoy the feeling of working with fine 
equipment. The new Ritter Universal Table, 
Model B, Type 2 offers you the ultimate in 
ease of operation. All adjustments are 
within easy reach of hand or foot with 
adjustment to any position accomplished 
quickly and effortlessly. This table offers 
the flexibility necessary to handle all types 
of treatments. Your professional skills can 
be utilized in a position most comfortable 
and efficient for you. Always work at your 
comfort level with a Ritter Universal Table. 

The Ritter Universal Table has a motor- 


driven hydraulically operated base which 


OMPANY 
RITTER PARK, 


RITTER 
UNIVERSAL 
TABLE 


raises patients rapidly and smoothly. Eleva- 
tion range from 2614” - 4414”, table top to 
floor. Rotates 180° on a sturdy base which 
prevents accidental tilting. Overall length 
of table with both headrest and knee rest 
extended is 80” by 23” wide. Patients enjoy 
the comfort of air foam sponge rubber 
cushions covered with vinyl coated nylon 
fabrics. 

Ask your Ritter dealer for more informa- 
tion about the seven models in the complete 


new line of Ritter Multi-Purpose Tables. 


INCORPORATED 
ROCHESTER 3, N.Y. 


% 


In the selection of an antibiotic 


for URINARY ANTISEPSIS 


high urimary levels 
rapidly achieved are a critical requirement 
and easily maintained \ 


cae 


‘Llerr amNve in. 


This newest of the broad-spectrum antibiotics 
is stable and active in the urine. High levels are 
rapidly achieved and easily maintained by oral 
administration. Within one-half hour after a 
single 2 Gm. dose, detectable amounts have ap- 
peared in the urine,’ and a single 0.5 Gm. dose 
has been shown to produce high concentrations 
lasting twenty-four hours.” When multiple doses 
are given, continuous urinary concentrations 
of Terramycin in the range of 300-400 mcg./ml. 
are obtained, as shown in the accompanying 
chart3 


These observations are given added significance 

48 HOURS by the highly satisfactory clinical experience 

and the prompt response obtained with Terra- 

ee ee mycin in a wide range of infections of the uri- 


M. S., and Long, P. H.: Ann, nary tract. 

New York Acad. Se. 53:245 

(Sept. 15) 1950. 

2. Welch, H.; Hendricks, F. Daz Supplied: 250 mg. capsules, bottles of 16 and 100; 
100 mg. capsules. bottles of 25 and 100; 
39:185 (Apr.) 1950. 

3. Welch, H.: Ann. New York 
Acad. Sc. 53:253 (Sept. 15) 
1950. 


50 mg. capsules, bottles of 25 and 100. 


Antibiotic Division CHAS. PFIZER ® CO., INC., Brooklyn 6, N. 
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Published by Clay-Adams Co., Inc. 


141 EAST 25TH STREET, NEW YORK 10, N.Y. 


Showrooms also at 308 West 


Clay- 


tW Washington St., Chicago 6, Illinois 


Adams 


Simplified Technic for Antibiotic Sensitivity Tests 


Antibiotic sensitivity tests are made simply, ac- 
curately and rapidly with the aid of a Felsen 
Quadrant Culture Plate and sterile paper disks 
impregnated with antibiotics. In many in- 
stances, correct antibiotic treatment can be de- 
termined even before the disease is diagnosed. 

The procedure is simple: samples taken from 
a patient are cultured and the organism iso- 
lated. A Quadrant Culture Plate, filled with 
appropriate medium, is inoculated and three 
paper disks are placed in each quadrant. Disks* 
are available in three concentrations of the 
more common antibiotics. Each quadrant, there- 
fore, holds three concentrations of a single anti- 
biotic without crowding. After 12 to 24 hours’ 
culture, the most effective antibiotic is readily 
determined. 

The Felsen Quadrant Culture Plate is of 
standard Petri-dish size with two bisecting 
ridges. Although originally designed for use in 
isolating intestinal pathogens, the Quadrant 


You may tc tnlorested. 


@ The apams Illuminated Blood Typing 
Box, made according to the design of 
Dr. Louis K. Diamond of the Chil- 
dren’s Hospital, Boston, Mass., is well 
suited for mass blood-typing tests. 


A new expendable nylon needle adapt- 
er and expendable plastic tubing will 
materially cut down the possibility of 
cross infection by infectious hepatitis 
in blood donor and transfusion work. 


Illuminated view-boxes for displaying 
MEDICHROMES or X-rays at conven- 
tions, exhibits, or for office reference 
may be obtained from Clay-Adams. 
Write for Form No. 499. 


@ Museum jars of prewar quality are 
now available in 22 sizes. Request 


No. 488. 


Quadrant Plate showing zones of inhibition 
with disks. Aureomycin test tablet (Lederle 
Laboratories) available in one concentration. 


Culture Plate finds wide usage in blood titer 
determinations, bacteriophage studies, or any 
case where it is advantageous to compare the 
growth reactions of one or more organisms on 
the same or different media. 


*Difco Laboratories, Detroit 1, Mich. 


A New MEDICHROME series covering the 
use of BCG vaccine in tuberculosis control has 
been completed. Made in cooperation with the 
National Tuberculosis Association, and pre- 
pared by Dr. Konrad Birkhaug of the New York 
State Department of Health, this series consists 
of 21 2”x 2” 35 mm.Kodachrome slides. 

Other MEDICHROME series are available for 
many specialties. Write, stating your field of in- 
terest, for complete details. 


SPECIAL LITERATURE AVAILABLE 
Detailed descriptions on the following may be ob- 
tained from Clay-Adams on request by number: 

Form 497 
Form 493 
Forin 494 
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Number 3 of a Series 


| FROM CURRENT LITERATURE ! 


A simplified technic of exchange transfusion 
in cases of erythroblastosis fetalis using Clay- 
Adams animal-tested polyethylene tubing is de- 
scribed by Dr. Louis K. Diamond and associates 
in New England Journal of Medicine, Jan. 11, 
1951. Tried at Boston Lying-in Hospital in more 
than 350 cases, the technic is described as 
“probably the simplest of methods in common 
use, as well as the least traumatic to the baby.” 
In the new technic, alternate withdrawal and 
replacement of blood are accomplished through 
a single length of polyethylene tubing. 


Two-Way Action 
with C.R.I. Germicide 


C.R.I. Germicide*, our new concentrated rust- 
inhibiting germicide, works two ways: (1) 
C.R.I. Germicide kills all common pathogens in 
5 minutes (see table below); (2) C.R.I. Germ- 
icide is rust inhibiting, as shown by the photo- 
micrographs. 

C.R.I. Germicide is non-toxic and non-irritat- 
ing. It is concentrated in 10 ml ampules, and 
may be diluted with hard or soft water to make 
one quart of working solution. 

The figures below show how much a 1: 100 
working solution of C.R.I. Germicide can be 
further diluted and still retain its effectiveness 
against these bacteria in 10 minutes at 37° C: 


Eberthella typhosa 
Escherichia coli 
Diplococcus pneumoniae 
Neisseria gonorrhoeae ................... 
Hemophilus pertussis. 

*Formerly R.1.G. 


Photomicrograph of scalpel immersed in ordi- 
nary germicide 6 months shows pitting (left), 
and in C. R. I. Germicide 6 months, none. 


Skeletons and Anatomical 
Models of Prewar Quality 
Again Available 


For the first time in many 
years we can offer prompt de- 
liveries on plain, muscular and 
disarticulated skeletons. The 
plain and muscular skeletons 
have been carefully prepared 
to reconstruct normal posture 
and limb movement. Damage 
from corrosion and rust is min- 
imized by using plated metal 
parts and stainless steel wire. 

In addition to skeletons, pre- 
pared skulls and bone prepa- 
rations are also available. Skel- 
eton stands and cabinets may 
also be had from Clay-Adams. 


DURABLE Anatomical Models 


For the first time since the last war, DURABLE 
pressed paper anatomical models are again on 
hand. Many doctors have found these models 
invaluable for discussions with patients, apart 
from their widespread use in teaching pro- 
grams on all levels. 

These pressed paper models are practically 
unbreakable and metal reinforced where nec- 
essary. They are anatomically correct with clear 
labeling of all major structures. Models of eye, 
ear, brain, heart, nervous, circulatory and other 
systems are available. 


We invite you to visit our exhibits at the following 
conventions: April 30-May 4—Federation of American 
Societies for Experimental Biology, Cleveland Au- 
ditorium. May 6-10—National League of Nursing Edu- 
cation, Hotel Statler, Boston. May 27-31—Society of 
American Bacteriologists, Edgewater Beach Hotel, 
Chicago. June 2-5—Catholic Hospital Association, 
Convention Hall, Philadelphia. June 11-15—A.M.A. 
Convention, Auditorium, Atlantic City. 


Clay-Adams Company, Inc. 141 EAST 25TH STREET, NEW YORK 10, N. Y. 
CLAY-ADAMS PRODUCTS DESCRIBED ON THESE PAGES ARE AVAILABLE FROM LOCAL SURGICAL SUPPLY DEALERS 
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single injection 


For as long as three hours after the in- 
duction of anesthesia has been facilitated 
with a single intravenous injection of 
Solution ‘Seconal Sodium’ (Secobar- 
bital Sodium, Lilly), the dose of the 
accompanying anesthetic drug may be 
kept minimal. Satisfactory basal nar- 
cosis is maintained. However, unlike the 
accumulated and persistent effect which 
follows repeated injections of shorter- 
acting barbiturates, the hypnotic effect 
of a single dose of Solution ‘Seconal 


Sodium’ may be readily interrupted. 
AMPOULES SOLUTION SECONAL SODIUM 


Each cc. contains ‘Seconal Sodium,’ 50 
mg. (3/4 grain), in Water for Injection, 
U.S.P., with polyethylene glycol 600, 


50 percent. 


Detailed information and literature on Am- 
poules Solution ‘Seconal Sodium’ are per- 
sonally supplied by your Lilly medical service 


representative or may be obtained by writing to 


@ ELI LILLY AND COMPANY e« INDIANAPOLIS 6, INDIANA, U.S.A. 
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Editorial 


THE CAT IS NOT DEAD 


The Atlantic Monthly. We think it is a 

solid publication, a quality magazine, and 
look for it each month with anticipatory pleas- 
ure. Naturally we do not agree with all we 
read. This was true when we read an article by 
Dr. James Howard Means of Harvard Uni- 
versity. However, we know Dr. Means is an 
outstanding figure in our profession and a 
gentleman of integrity. When we finished read- 
ing his article, we were upset and full of dis- 
agreement. We believed it was too bad the 
Editor of The Atlantic Monthly had not run 
another article by someone in authority on the 
opposite side of the subject. In the hurly-burly 
of everyday affairs the episode faded from our 
mind. Then came a mimeographed letter signed 


wean many years we have subscribed to 


by Dr. Elmer L. Henderson, Chairman of 


the Coordinating Committee of the National 
Health Campaign of the American Medical 
Association. The reader will note it is in refer- 
ence to a letter written by the Education 
Director of the Committee for the Nation’s 
Health, Frederick E. Robin, and refers to Dr. 
Means’ essay in The Atlantic Monthly. 

We will quote Mr. Robins’ letter, writtén 
October 19, 1950, and then follow it with Dr. 
Henderson’s reply: 

“T hope you found the Handbooks useful in 
providing friendly Senators and Congressmen 
and their aides with the necessary ammunition 
to combat the medical lobby. Perhaps, due to 
this ammunition and the efforts of all our 
friends, the AMA’S $20,000,000 propaganda 
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drive seems to be falling far short of the 
mark. 

““As the attached confidential letter from 
AMA President Elmer Henderson indicates, 
they are not getting the support they want. 
We are continuing to hit back as hard as we 
can and we may have whittled down the AMA’s 
$20,000,000 goal to $2,000,000 or $3,000,000 
in tie-in ads. But there are so many projects 
to be done and we have so little money—and 
it takes money even to put material into the 
hands of radio commentators, newspaper col- 
umnists, editors and others who are willing 
enough to use it. 

‘“‘1 know of your deep interest in this cause 
and so I won’t burden you with a long pitch 
for funds. Whatever gift you could send us or 
could raise among your friends would be most 
helpful at this time. 

“Let me cite just one example. Have you 
seen the wonderful article in the October issue 
of the Atlantic entitled ‘The Doctors’ Lobby’? 
It was written by the very distinguished Pro- 
fessor of Clinical Medicine at Harvard Uni- 
versity, Dr. James Howard Means. If we could 
furnish reprints and send them around to a few 
thousand people and an equal number of the 
nation’s leading doctors, it would have a telling 
effect out of all proportion to the few hundred 
dollars involved. Dr. Means—although a con- 
servative—is ready to lead a ‘Young Turk’s’ 
movement within the AMA to liberalize it. You 
can appreciate what that would do to the 
opposition. 
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“IT am a poor salesman and so will close, 
hoping that the AMA’s copy will do the job 
for me. I would very much appreciate the 
opportunity to see you and talk with you fur- 
ther if you desire.” 

Dr. Henderson’s letter, written December 29, 
1950, to state and county medical societies, 
follows: 

“We know that many members of the medi- 
cal profession were at a loss to understand the 
bitter animus and reckless distortions which 
characterized an article entitled, ‘The Doctors’ 
Lobby,’ which appeared in the October issue of 
the Atlantic Monthly, signed by Dr. James 
Howard Means of Harvard University. 

“*A fund solicitation letter of the Committee 
for the Nation’s Health, the lobby front for 
Compulsory Health Insurance, has been turned 
over to us by one of the recipients, which 
throws new light on the origin and motivation 
of this attack, and we are enclosing a photo- 
static copy for your information. 

“Please note the paragraph in which the 
Committee for the Nation’s Health boasts that 
Dr. Means is ‘ready’ to lead a revolt in AMA 
‘to liberalize it.’ Note, too, the Committee’s 
plea for funds to make possible the distribu- 
tion of reprints of Dr. Means’ article. 


Editorial 


“You also should know that the alleged 
‘confidential letter’ of mine, to which the Com- 
mittee refers, was a mimeographed bulletin 
sent to all State and County Medical Societies, 
reporting progress in the advertising campaign. 
The Committee for the Nation’s Health, in this 
letter, however, is trying to escape responsi- 
bility for its earlier false statements that the 
AMA planned a $20,000,000 propaganda drive 
—and resorts to the shabby trick of stating we 
failed to achieve the objective it had falsely 
stated. 

“T think you will agree that the Committee 
for the Nation’s Health, in this letter, has hit 
a new low ‘for ways that are devious.’ ” 

After the last election we thought the voters 
had about killed the Socialized Medicine issue. 
However, in his proposed budget the President 
submitted proposals for spending the over- 
burdened taxpayer’s money on this very issue. 
We thought “‘the cat had died” but evidently 
it still survives, and we comprehend why we 
received a bill for $25.00 from The American 
Medical Association, which all of us should 
cheerfully pay. 

W. 
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Briginal Articles 


SALIVARY TISSUE NEOPLASMS* 


James W. HENpRICK, M.D., 
San Antonio, Texas 


Grant E. Warp, M.D. AND Marvin M. Lacy, M.D. 
Baltimore, Marvland 


and parenchymatous elements, is subject 
to developmental anomalies, neoplastic 
proliferation, acute and chronic inflammatory 
diseases and injury. This article will be devoted 


pares tissue, containing both stroma 


in the main to the diagnosis and treatment of 


neoplasic diseases. The inflammations will be 
discussed largely from a differential diagnostic 
standpoint. 

A workable classification of salivary lesions 
is as follows: (1) inflammatory lesions; (2) 
mixed tumors of salivary gland origin (benign 
and malignant); (3) muco-epidermoid tumors 
(benign and malignant); (4) anaplastic carci- 
noma; (5) adenoid cystic carcinoma; (6) War- 
thin tumor (papillary cystadenoma lympho- 
matosum); (7) secondary involvement of the 
salivary glands from malignancy in their drain- 
age areas; and (8) primary lymphomas. 

The parotid gland offers special anatomic 
problems from a surgical standpoint and, as 
shown by McWhorter® and Hamilton Bailey,’ 
consists essentially of two lobes (Fig. 1), a 
larger superficial lobe and a smaller retroman- 
dibular lobe. These lobes are connected by an 
isthmus that winds around the ascending ramus 
of the mandible. The facial nerve, after leaving 
the stylomastoid foramen, passes anteriorly 
and slightly downward and lateralward to a 
position medial to the posterior part of the 
superficial lobe of the parotid gland and thence 
to the posterior edge of the isthmus where it 
divides into its goosefoot ramifications. Only a 
few of its filaments enter the substance of the 
superficial lobe which permits most benign 
tumors to be dissected without danger of in- 
juring the facial nerve. Tumors arising in the 
superficial lobe, especially in its lower pole, 


frequently grow to enormous size without in- 
volving branches of the facial nerve; however, 
small tumors arising in the retromandibular 
lobe may involve the lower branches of the 
facial nerve early. 

The retromandibular lobe extends practi- 
cally to the lateral wall of the pharynx and is 
in relation with the internal carotid artery, 
internal jugular vein and last four cranial 
nerves. Tumors or infections developing in the 
retromandibular lobe produce symptoms early, 
with a resulting marked trismus. The external 
carotid artery and external jugular vein pass 
through the superficial lobe or isthmus. 

Inflammatory lesions of the salivary glands 
frequently must be differentiated from neo- 
plasms. Mikulicz’s??:> disease and sarcoidosis” 
may either involve the parotid or submaxillary 
glands, or both. Either infection presents 
a slowly enlarging, tender, firm, bilateral 
tumefaction. 

Calculi obstructing the duct of the submaxil- 
lary or parotid gland if not recognized but per- 
mitted to persist cause the gland to become 
diffusely enlarged; the gland parenchyma is 
destroyed and replaced by lymphocytic infil- 
tration and fibrosis. 

Cases are occasionally encountered with a 
history of gradual enlargement of one or more 
of the salivary glands that have no direct evi- 
dence of infection. The gland becomes diffusely 
enlarged, firm, slightly tender on firm pressure 
and immobile. If the parotid gland is affected, 
the lower branches of the facial nerve may be 
involved, with paralysis of the muscles sup- 
plied by the involved rerve fibers. If the disease 
persists, the gland finally shrinks in size and 
becomes very firm simulating malignancy. His- 


* From the Tumor Clinic and Department of Surgery of Johns Hopkins University and Hospital, Baltimore, Md. 
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tologic examination of removed tissue reveals 
lymphocytic infiltration with fibrosis, the ex- 
tent of the fibrosis depending on the length of 
time the malady has been present. Swinton 
and Warren® called attention to this condition 
and believed that there may be early sarcoma- 
tous changes. (Fig. 2.) 


Fic. 1. Diagrammatic 
representation of cross 
section of parotid gland 
showing larger super- 
ficial lobe, smaller retro- 
mandibular lobe, connected 
by isthmus; the branches 
of the facial nerve passing 
around the isthmus. (Ham- 
ILTON BatLey, Brit. J. 
Surg., 28: 337, 1941.) 


Lymphoid tissue in varying amounts is con- 
tained in the superficial and deep parts of the 
salivary glands. It may be the seat of primary 
malignant lymphomas or metastases from 
epithelial malignancy in the lymph drainage 
areas. Such conditions present problems from a 
differential diagnostic standpoint. 

Mixed Tumors of Salivary Tissue. Mixed 
tumors are the most common neoplasms and 
affect all salivary tissue:*-*?3 parotid, sub- 
maxillary, sublingual and aberrant salivary 
tissue wherever located. The parotid gland is 
more frequently involved by benign and malig- 
nant tumors than other salivary tissue. Stein 
and Geschickter,*! in a study of the tumors of 
the parotid gland at the Johns Hopkins Hospi- 
tal from the date of its formation until 1931, 
collected 241 cases. One hundred ninety-nine 
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(or 83 per cent) were mixed tumors. We con- 
tinued this study from 1931 until the present 
writing, collecting 141 tumors involving all 
salivary tissue; 122 (86.5 per cent) were mixed 
tumors, either benign or malignant. (Table 1.) 

The derivation of various tissue elements en- 
countered in mixed tumors of the salivary 
tissue''~'! has been the basis of a lively dis- 
cussion since these tumors were first described 
by Kaltschmied*' in 1752. The epithelial, 
endothelial, and connective tissue deriva- 
have continued’ to be the 


TABLE | 


MIXED TUMORS OF SALIVARY TISSUE IN I4I 


CASES 


No. of 


Percentage 


Parotid gland tumors....... 
Benign mixed tumors..... 
Mixed tumors with malig- 

nant change........... 

Submaxillary gland tumors 
Benign mixed tumors... .. 
Mixed tumors with malig- 

nant change........... 

Aberrant salivary tissue 


70.9 of total 
75 of this group 


9 of this group 
17 of total 
75 of this group 


12.5 of this group 


12 of total 
64 of this group 
Mixed tumors with malig- 


Ratt chang@e........... 41 of this group 


of controversy to the pres- 
ent.?2*—! We will not engage in this still pre- 
vailing controversy as it will add nothing of 
importance to this article. 

Mixed tumors are about equally encountered 
in males and females. No age is exempt; the 
youngest patient in this group was eight years 
of age and the oldest eighty-one. Mixed tumors 
are usually non-tender, unless the center is 
cystic and a recent hemorrhage has taken place, 
which may rapidly increase the size of the tu- 
mor. This was observed in a patient who had a 
mixed tumor of the left parotid gland for a 
period of fourteen years. Following a blow over 
the tumor there was rapid increase in Its size; it 
was tense and painful with marked trismus and 
impairment of the lower branches of the facial 
nerve. Malignant transformation was suspected. 
Recent hemorrhage was found when the tumor 
was sectioned at operation. 

Mixed tumors vary in their rate of growth; 
those containing large amounts of epithelial 
tissue and deeply located have a more rapid 
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Fic. 2. A, history of enlargement of left parotid gland over a period of three 
years; gland is tender, diffusely enlarged, with no evidence of a neoplasm 
being present. B, histologic examination reveals little parenchymatous tissue 
remaining. Marked lymphocytic infiltration and extensive fibrosis. 


growth than those containing fibrous myxom- 
atous tissue and superficially located. Mixed 
tumors vary from 1 to 2 cm. up to the size of a 
large grapefruit. 

The typical mixed tumor of the parotid de- 
velops as an ovoid, bosselated tumor below and 
in front of the ear. They are seldom encountered 
in the upper area of the gland, in contradistinc- 
tion to malignancies, cysts and adenomas.”* The 
tumor is at first freely movable in the under- 
lying tissue unless located deep within the 
substance of the gland. As the tumor enlarges, 
the skin over it frequently becomes atrophic 
and thin as a result of pressure; if rapid growth 
develops,?* there may be necrosis. The facial 
nerve is infrequently involved*®? unless malig- 
nant transformation ensues or the tumor devel- 
ops in the retromandibular lobe. Pressure 
necrosis of the ramus of the mandible was 
observed in two of our cases in which the tumor 
was located in the retromandibular lobe. 

Mixed tumors comply with their name by 
being a complex structure composed of epi- 
thelial elements in the form of cell strands, 
diffuse masses, alveoli interspersed in meso- 


blastic tissue made up of varying amounts of 


hyaline or myxoid connective 
cartilage or mucous tissue. There is no uni- 
formity of pattern; one area of the tumor may 
have a preponderance of one element while 


another area, or areas, shows preponderance of 


other elements. 
Foote and Becker?! recently described a 
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muco-epidermoid type that arises from the duct 
epithelium and has a characteristic histologic 
structure composed of two elements, namely, 
squamous cells and tumor cells that produce 
mucin. This type composes approximately 5 per 
cent of the entire group of mixed tumors. 

Papillary adenocystomas®*® are seen in 
mixed tumors. This type of tissue simulates that 
found in aberrant thyroid tissue except there 
are no follicles or colloid. Papillary projections 
were noted in the ducts of three patients and 
may be construed to be evidence of low grade 
malignancy. 

Recurrent tumors retain their original struc- 
ture to a degree. The secondary growth is more 
cellular and has a greater tendency to become 
malignant. Rapidly developing recurrences oc- 
casionally have the appearance of a sar- 
coma®?#447 in which round cells or spindle cells 
predominate, producing the so-called sarcomas 
of salivary tissue. 

Malignant Mixed Tumors. Malignant mixed 
tumors occur in a gland that has not been 
previously operated upon or one that was in- 
completely removed.**? Their growth is slow 
as contrasted with primary malignancies. A 
mixed tumor may have been present for a num- 
ber of years or recurred immediately after an 
incomplete operation, with recent increase in 
size, fixation, invasion, pain and involvement 
of the lower branches of the facial nerve. A 
young colored male eighteen years of age 
entered the clinic with a mixed tumor of the left 
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submaxillary gland of three years’ duration. It 
had been removed elsewhere and had recurred 
within a few months. Examination revealed a 
firm, fixed tumor of the left submaxillary gland 
region. At operation a mixed tumor with 
carcinomatous changes and metastases to the 


ment, or the cells may be oblong or spindle- 
shaped. These latter types show rapid invasion 
of the capsule and other tissues but seldom 
metastasize. On the other hand, there may be 
little change in the connective tissue cells or 
epithelial elements from those seen in a defi- 


TABLE II 
BETWEEN BENIGN AND MALIGNANT SALIVARY GLAND TISSUE TUMORS 


DIFFERENTIATION 


History 


Clinical history: 


Rate of growth | Slow in years 


.| No essential difference 
Between 20 and 45 yr. of age 


| Usually absent 
Physical examination: 
Fixation 


Benign Tumors 


| | 
| Freely movable in the superficially | 


Malignant Tumors 


Rapid—months 

More frequent in females 
Average 55 yr. of age 
Invariably present early 


Fixed to skin, deep structures and bone 


located; more limited movement of 
| the ones developing in substance of 


the gland 
Facial nerve paralysis (parotid | 
Consistency 
Gross pathology 
capsule 
Microscopic pathology 


Firm, cystic, nodular 
| Well circumscribed and contained in 


Wide variety of cell patterns and 
myxomatous stroma 


Common in 40% of the cases 

May be stony-hard 

No capsule, diffuse invasion of con- 
tiguous tissue and bone 

Adenocarcinoma, alveolar carcinoma, 
atypical carcinoma, showing round or 
spindle cell 
Frequent lymph 
osseous system 


nodes, lungs and 


lymph nodes in the immediate drainage area 
were found. A radical neck dissection was done 
on the side that contained the tumor. There has 
been no evidence of recurrence in four years. 

Early recurrences, when malignant mixed 
tumors are incompletely removed, may appear 
as small, movable nodules beneath the skin. 
This was noted in four patients operated upon 
elsewhere. Also, the tumor may be large, in- 
filtrating and involving the surrounding struc- 
tures. Recurrent tumors tend to remain locally 
invasive; consequently, extensive recurrences 
frequently are amenable to adequate surgi- 
cal®?:58 removal, which is not true in primary 
malignancies. 

Frequently it is difficult to distinguish be- 
tween benign mixed cell tumors and those 
containing malignancy. After one or several 
recurrences all histologic evidences of mixed 
tumor may have disappeared, the entire tumor 
being composed of large, deeply staining epi- 
thelial cells with or without alveolar arrange- 


nitely primary benign tumor. When malignancy 
ensues, the cells vary in size and shape, are 
larger and stain more deeply, with evidence of 
rapid cell proliferation and invasion. 

Adenomas and cysts of salivary tissue*:® are 
not frequently encountered. They begin as 
small encapsulated nodules of gland tissue and 
are thought by some”:??24 to be congenital 
displacements. They more frequently occur in 
the upper lobe of the parotid and are infre- 
quently encountered in the submaxillary or 
sublingual glands. They occur as an encapsu- 
lated solid or cystic mass found in the sub- 
stance or near the surface of the gland. Their 
growth being slow, their size may vary from 
that of a pea to an English walnut. On section 
the cut surface reveals either a cystic or solid 
tumor. The solid tumor is composed of reddish 
glandular tissue which may be lobulated by 
transverse septa. 

Histologically the structure is alveolar, with 
a reproduction of the acini of the glands with 
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papillary or cystic formation. The stroma shows 
absence of mucoid or cartilaginous deposits, as 
seen In mixed tumors. 

The treatment of adenomas and cysts of 
salivary gland tissue is surgical excision, re- 
moving an adequate area around the tumor. 

Primary malignancy of salivary tissue is more 
commonly encountered in an older age group, 
as noted in malignancy elsewhere in the body. 
Malignancy developing in aberrant tissue may 
occur at any age. It was noted in one child of 
seventeen months; in another, eighteen months 
of age. 

There is a history of rapid development, the 
lesion being present for months rather than 
years. (Table u.) The growth more frequently 
begins in the upper pole or in the retroman- 
dibular lobe. Pain develops early due to rapid 
expansion of the tumor within the capsule and 
pressure on the sensory nerves; in the latter 
stages pain is intense. The tumor becomes fixed 
early to the surrounding structures. Its con- 
sistency is firm to stony hard. The facial nerve 
is involved early in about 40 per cent of the 
cases, with paralysis of the muscles enervated. 
If the tumor arises in the retromandibular lobe, 
trismus develops, interfering with mastication, 
and there is pain on the involved side on 
swallowing. X-ray examination may reveal de- 
struction of the ramus of the mandible. (Fig. 3.) 

Primary malignancies may grow with such 
rapidity that they simulate an inflammatory 
lesion. The cervical and supraclavicular lymph 
nodes should be carefully examined for metas- 
tases. Primary malignancy of the parotid and 
submaxillary gland and secondary malignan- 
cies, to a lesser degree, metastasize to the 
regional nodes, the lungs and the osseous sys- 
tem. A roentgenologic examination should be 
made of the mandible, zygoma and base of the 
skull to determine if the disease has extended 
to the adjacent osseous system. 

Histologically there are three main varieties 
of primary carcinoma of salivary tissue, 
namely, adenocarcinoma, alveolar carcinoma 
and atypical carcinoma (Ewing”). Adenocar- 
cinomas?!:??:° may be either papillary or 
alveolar in form, the former developing from 
the ducts and the latter from the acini. The 
alveolar type reproduces more or less exactly 
the acini of the gland. Cylindromas*?-**:** com- 
posed of cords or masses of epithelial cells, in- 
cluding spaces filled with mucus, are described 
as a form of adenocarcinoma. The connective 
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Fic. 3. Roentgenogram showing destruction of 
ascending ramus of mandible due to infiltration of 
primary carcinoma of parotid gland. 


tissue around these epithelial strands may show 
mucoid degeneration or hyalinization. The 
structure may simulate a basal cell carcinoma 
of the adenocystic type. (Fig. 7p.) 

Atypical™.?!.25 or anaplastic types of carci- 
noma, composed of round or spindle cells, 
have been described as either round or spindle 
cell sarcomas. Two such tumors were noted in 
this group. 

In a series of cases at the Johns Hopkins 
Hospital reported by Stein and Geschickter 
the incidence of malignancy in parotid tumors 
was 17.4 per cent. The incidence of malignancy 
in the present series in which all salivary tissue 
tumors are included was 24 per cent. The tumor 
developed in a previously normal gland in 
14 per cent and had its origin in a mixed 
tumor that had been present for several years 
in 10 per cent. (Table 111.) 


TABLE III 
MALIGNANT SALIVARY TISSUE TUMORS 


Total No. 
of Malig- 


nancies 


Total 
No. of 


Cases 


Parotid gland 
Stein and Geschickter. . 
Hendrick-Ward-Lacy. 
Primary malignancy. 
Malignant mixed tumors. 
Submaxillary gland 
Primary malignancy 
Malignant mixed tumors 
Aberrant salivary tissue 
Malignant mixed tumors 


Total 
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3—12.5% 
: 382 |\76—19.90% 
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Fic. 4. Operation for removal of benign tumor deep in superficial lobe of parotid gland; insert shows incision for 
removal of benign tumors of the parotid gland. a, incision advocated by Blair and Patey; B, incision suggested by 
Sistrunk, Adson, Ott and Bailey; c, incision through skin and subcutaneous tissue that has extended down to the 
parotid gland; small branch of the facial nerve running over the surface of the tumor; this is unusual; p, method 
of demonstrating facial nerve; incision is carried along the lower edge of the mandible to the crossing of facial 
artery and vein. The mandibular branch of the facial nerve is found running parallel to the lower border of the 


mandible. (Redrawn from Apson and Ort. Arch. Surg.) 


Treatment. Mixed tumors are unresponsive 
to irradiation therapy. Treatment is complete 
surgical excision of the tumor with its capsule 
plus an area of tissue 14 to 1 cm. wide around 
it reducing recurrence to a minimum. Some 
authors*!:#4-42 report recurrences of 35 or 40 
per cent which is probably due to inadequate 
removal, the inexperienced operator being fear- 
ful of salivary fistula and injuring the facial 
nerve. The high percentage of recurrence with 
the knowledge that malignant transformation 
occurs in 10 per cent should impress the surgeon 
of the need for thorough excision of all tumor- 
bearing tissue. Metastasis from malignancy 
occurring in mixed tumors is slow, the mor- 
tality being about 6 to 10 per cent;‘7-*’ there- 
fore, 90 to 94 per cent of malignant mixed 
tumors are curable by radical surgery. These 
facts in the past apparently have not im- 
pressed the occasional operator of the necessity 
of radical excision to prevent the high percent- 
age of recurrences of both mixed and malignant 


tumors. A carefully planned surgical procedure 
should not injure the facial nerve when a be- 
nign tumor is being removed. 

A radical operation is imperative for malig- 
nancy of the parotid gland, the patient being 
informed that the facial nerve will probably be 
partially or completely sacrificed along with re- 
moval of the node-bearing tissue. The cure of 
the patient and relief of pain far outweighs 
paralysis of one side of the face. The patient is 
apprized of these factors before operation but 
is assured that the insertion of fascial strips at 
the primary operation or, preferably, at a later 
date will improve to a greater or lesser extent 
the amount of disfigurement by lifting the 
angle of the mouth and the lower eyelid. If a 
malignant lesion has been neglected and is so 
extensive that a surgical measure will not 
reasonably effect a cure, irradiation is used for 
palliation. 

Pentothal® sodium intravenously together 
with nitrous-oxide-oxygen anesthesia by intra- 
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Fic. 5. Operation for removal of benign tumor of lower pole of superficial lobe 
of parotid gland; insert shows incision, as advocated by Sistrunk, Adson, 
Ott and Bailey, care being exercised to make the angle of the V-shaped inci- 
sion an obtuse one to prevent necrosis. The isthmus of the gland is shown 
extending around the mandible to retromandibular lobe. (Warp, G. E. and 
Henprick, J. W. Tumors of the Head and Neck. Baltimore, 1950. Williams 


& Wilkins Co.) 


tracheal inhalation is the anesthetic of choice. 
The entire half of the face and neck are draped 
into the operative field, permitting constant 
observation of facial movements. Two general 
types of incisions are used for the surgical 
approach to the parotid gland; one, advocated 
by Sistrunk, Adson and Ott,' begins at the 
level of the zygomatic arch in front of the ear 
and extends downward around the lobe of the 
ear and back of the angle of the jaw. The 
second incision (Hamilton Bailey*) begins on 
the first below the lobe of the ear and extends 
backward at an obtuse angle to the mastoid 
process. The lower end of the incision extends 
downward and forward about 2 cm. below the 
mandible and paralleling its lower border to as 
far as the external maxillary artery and vein. 
The incision that Blair® and Patey* emphasize 
is similar to Sistrunk’s as quoted by Adson and 
Ott. (Fig. 4.) 

After the skin incision is made, the facial 
nerve or one of its branches is identified at one 
or two convenient locations. The inframan- 
dibular branch emerges from behind the lower 
pole of the parotid gland and passes down 
behind the angle of the jaw, turning upward 
over the mandible to cross the external maxil- 
lary artery and vein. The nerve can be picked 
up in this location and followed back beneath 
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the superficial lobe of the parotid gland to the 
main trunk of the facial nerve. This technic 
was emphasized by Sistrunk, Adson and Ott. 
Hamilton Bailey suggests that the main trunk 
of the facial nerve be identified as it emerges 
from deep in the neck between the mastoid 
process and the capsule of the retromandibular 
lobe of the parotid. After the main trunk is 
identified, it can be followed to where its 
branches separate and pass around the isthmus 
of the parotid; occasionally filaments of the 
nerve will be observed passing through the 
isthmus. After identification of the facial nerve 
the dissection is extended downward along the 
anterior border of the sternomastoid muscle. 
The external carotid artery is identified and 
ligated, reducing hemorrhage in the operative 
field and assisting in the continued identifica- 
tion of the nerve and its branches. 

The main branch of the nerve or the in- 
framandibular branch is definitely identified, 
the lower pole of the parotid gland is lifted up 
and the exact position of the tumor determined. 
The relationship of the facial nerve and its 
branches depends on the location of the tumor 
in the gland. If the tumor has its origin in the 
superficial lobe, as a rule, it will lie over the 
nerve and may depress it tightly against the 
masseter muscle. (Fig. 5.) If the tumor begins 
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Fic. 6. Radical removal of parotid gland and radical neck dissection for carcinoma. A, incision begins at the level 
of the zygomatic arch in front of the ear and extends downward around the lobe of the ear. A second incision 
begins at the mastoid process and extends down to join the first at an obtuse angle and is continued downward 
parallel and below the mandible to the midline of the chin. A third incision is dropped vertically across the sterno- 
mastoid muscle to the middle of the clavicle. B, skin flaps are dissected back together with the platysma muscle. 
c, if possible the zygomatic and infraorbital branches of the facial nerve are left to avoid paralysis of the eyelids. If 
involved in the tumor the entire facial nerve is removed. (Warp, G. E. and HENprick, J. W. Tumors of the Head 


and Neck. Baltimore, 1950. Williams & Wilkins Co.) 


in the retromandibular lobe or the isthmus, the 
nerve is pushed forward and is encountered 
running over the tumor itself. Tumors located 
under the lobe of the ear are better exposed by 
elevating the tragus of the ear with sponge 
forceps.* Tumors that involve the retroman- 
dibular lobe are sometimes removed with diffi- 
culty. A helpful maneuver is to rotate the head 
to the opposite side and elevate the angle of 
the mandible, which permits dislodging the 
tumor and increasing the working space. The 
facial nerve can be retracted by passing um- 
bilical tape around it and its branches. The 
lobe is then separated from the internal carotid 
artery, internal jugular vein and pharyngeal 
wall. Bleeding will be of venous character as 
previous ligation of the external carotid artery 
reduces arterial bleeding. Occasionally larger 
tumors of the deep lobe will be literally stuck; 
having an assistant place his finger in the 
patient’s mouth, making pressure over the 


lateral pharyngeal wall, exercising care not 
to injure the pharyngeal wall facilitate their 
removal. 

The galvanic current stimulator has been of 
value in identifying branches of the facial nerve 
when the main trunk was not readily exposed 
because of the size of the tumor or adhesions 
from previous operative procedures. This is of 
particular value when there is a dense bed of 
adhesions obscuring the smaller filaments of the 
nerve. The electrodes of the galvanic current 
stimulator are sterilized along with the instru- 
ments and can be kept in the operative field 
for use when desired. Any unidentified tissue 
can be touched with the electrode, producing 
muscle contractions if nerve tissue Is present. 
If accidently severed the cut ends of a nerve are 
repaired with fine vitallium® suture material. 

Recurrent tumors that have the appearance 
of malignant transformation, or a primary 
tumor that is clinically malignant, should have 
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a biopsy to guide the planning of a more radi- 
cal operative procedure. Biopsy is safe and any 
theoretic danger of spreading disease is out- 
weighed by the value of an accurate diagnosis. 
Frequently it is difficult for the experienced 
pathologist to interpret accurately a frozen 
section of salivary gland tissue. We therefore 
believe that it is best to wait for a permanent 
section, allowing sufficient time for an accurate 
pathologic diagnosis. The clinical picture is also 
taken into consideration in evaluating the be- 
nignity or malignancy of a tumor. If a malig- 
nant tumor Is present, a more radical procedure 
is necessary than when even large benign 
tumors are encountered. It is our experience 
that the whole*?*-*? parotid gland should be 
removed together with a radical neck dissec- 
tion in the management of all malignant tu- 
mors. Complete removal of the parotid gland 
when involved by cancer frequently necessi- 
tates sacrifice of the facial nerve or some of its 
branches. If it is possible to save the temporal 
and zygomatic divisions the eye is protected 
by not paralyzing the lid. 

Technic for Operation for Malignancy of the 
Parotid Gland. The patient is prepared for a 
radical neck dissection together with the re- 
moval of the entire parotid gland. One of the 
two incisions described previously is extended 
downward parallel and below the mandible to 
the middle of the chin. A second incision is 
dropped vertically from the middle of the first 
(Fig. 6) down across the sternomastoid muscle 
to the middle of the clavicle. The skin flaps 
together with the platysma muscle are dissected 
back on all sides. The lower end of the sterno- 
mastoid muscle is severed between clamps. 
Bleeding points are controlled with electro- 
coagulation or by ligature. 

The jugular vein is isolated just above the 
clavicle, ligated with four silk ligatures and 
severed between the two central ones. The dis- 
section is carried up the neck, removing the 
sternomastoid muscle, jugular vein, the omo- 
hyoid muscle and lymphatic-bearing fascia 
from the clavicle to the mandible and from 
the midline in front to the border of the tra- 
pezius muscle posteriorly. The spinal accessory 
nerve is located as it emerges at the posterior 
edge of the sternomastoid muscle at about the 
junction of the upper and middle third and fol- 
lowed through the muscle to the upper end of 
the jugular vein. The sternomastoid muscle is 
severed at its origin on the mastoid process. 
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The muscles and overlying lymph node-bear- 
ing fascia and parotid gland are now dissected 
upward and forward, protecting the spinal 
accessory nerve to where it dips beneath the 
posterior belly of the digastric to lie along the 
jugular vein. The posterior belly of the digas- 
tric muscle and the stylohyoid muscle are 
severed from their attachments to the digastric 
groove of the mastoid process and the styloid 
process, respectively. The upper end of the 
jugular vein is exposed by this maneuver and 
is separated from the spinal accessory nerve, 
ligated with four silk ligatures and severed be- 
tween the two central ligatures. 

Attention is next directed to the submaxil- 
lary gland and the submaxillary triangle, its 
contained lymphatics being dissected free from 
front to back. The submaxillary duct is ligated 
and severed and the dissection continued back- 
ward to reach the already dissected posterior 
neck. The neck has now been dissected from the 
midline in front to the trapezius muscle pos- 
teriorly and from the clavicle to the jaw; the 
dissection is then extended upward to include 
the entire parotid gland. The facial nerve is 
identified after it emerges from the stylomas- 
toid foramen and as it divides to surround the 
isthmus of the parotid gland. Adherent carci- 
nomas require sacrificing all branches of the 
facial nerve. As the dissection is carried for- 
ward, the retromandibular lobe is removed from 
behind the mandible and the superficial lobe 
from off the masseter muscle. If the ascending 
ramus of the mandible or any portion of the 
masseter muscle or the skin over the tumor 
are involved, all should be removed with the 
parotid gland en bloc. 

The wound is closed in layers with inter- 
rupted fine silk. When much skin is sacrificed, 
grafting is necessary. Dead space is obliterated 
by tacking the flaps down to the neck. Drain- 
age is effected with two Penrose drains, one 
brought out at the lower end of the neck 
incision and the second placed from behind 
the ear to emerge in the midline under the chin. 

The necessary operative procedure for malig- 
nancy of the parotid gland usually results in 
injury or removal of a part or all of the facial 
nerve. Immediate care should be exercised to 
protect the muscles to avoid overstretching, 
resulting in permanent disfigurement of the 
face. This is accomplished by inserting a hook 
in the corner of the mouth fastened to a strap 
attached to a band around the head. The 
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Fic. 7. Technic of repair of facial nerve injuries (Blair-Davis-Kitlowski). a, incision in front of helix 
of ear parallel to concha to '4 inch in hairline, exposing the temporal fascia. If there is marked 
redundancy of the skin due to old facial paralysis, the skin is undercut about 1.5 cm. to the zygoma. 
An incision is made in wrinkle line over the left frontal area about !4 inch above the eyebrow. An 
incision is made near the inner canthus of the eye to facilitate the passage of fascia. The fascia is 
threaded on a fascia needle which is passed subcutaneously beginning at the temple incision and 
coming out of the incision near the inner canthus. The needle is then reinserted, care being taken 
not to include the skin, and passed subcutaneously over the root of the nose to emerge in the incision 
over the eyebrow. The needle is then reinserted in the incision deeply enough to include some of the 
frontalis muscle and passes back subcutaneously through another channel to emerge from the inci- 
sion at the inner canthus. The needle is then reinserted in this incision and passed back subcu- 
taneously to emerge at its origin in the incision in the temporal fascia. The two ends of the fascia 
are caught with clamps. The incisions above the eye and the canthus are closed with nylon sutures. 
The ends of the fascia are pulled tightly, overcorrecting the eyelid. The fascia is then passed through 
the temporal fascia and tied in a knot with a suture through the knot. B, an incision is made beyond 
the midline of the lip 14 inch long, mid-way from the floor of the nostril and the vermillion border 
of the lip. The fascia needle is passed from the temporal incision subcutaneously to the lip incision 
and then threaded with fascia and drawn back out through the temporal incision. The other end of 
the fascia is threaded on the fascial needle which is passed through the lip incision and through the 
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corner of the mouth is pulled up, overcorrect- 
ing the affected side. The apparatus is worn by 
the patient at night for a period of three to 
six months before correction is attempted.*® 
After permitting a reasonable period of time 
to assure against recurrence, correction is 
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quently it is not as satisfactory as fresh fascia, 
which remains as such, giving the best fixation. 
(Fig. 7A to 7p.) There is a reasonable amount 
of edema for a period of two or three months 
following fascial repair. The fascial bands act 
as barriers for the free drainage of lymph of the 


TABLE IV 
TUMORS OF ABERRANT SALIVARY TISSUES 


Location 


. Hard palate, left 
. Hard palate, left 
. Hard palate, left 
. Soft palate, midline............... 


. Above left eyebrow 


Type of Tumor 


Age at Onset 
(yr.) 


Size (cm.) Duration 


Mixed cell tumor 
Mixed cell tumor 
| Mixed cell tumor 
Mixed cell tumor 
Mixed cell tumor 
.| Mixed cell tumor 


3X5 XI 
Involved almost 
entire palate 


Mixed cell tumor 
Mixed cell tumor 
Mixed cell tumor 


associ- 


ated with hemangioma 


. Cheek. . 
. Behind right ¢ ear. 
. Cheek below left ¢ eye. 


Mixed cell tumor 
Mixed cell tumor 
Embryonal carcinoma aris- 


8 mo. 
6 mo. 


ing from salivary tissue 


. Cheek below right eye 
. Wall of right nostril 
. Right lateral pharyngeal wall 
tumor 
. Pharyngeal wall 
tumor 
Mastoid process of temporal bone. . . 


Embryonal carcinoma 
Embryonal carcinoma 
Sarcoma arising from mixed 5 yr 


Sarcoma arising from mixed 


Carcinoma arising from sal- 
ivary tissue 


2 mo. 
I yr. 


10 mo. 


mo, 


essential for cosmetic appearance and also for 
protection to the eye. In facial nerve paralysis 
the lower lid drops away from the eye; the eye 
cannot wash itself by blinking and dust and 
infection enter the conjunctival sac. This is 
true particularly while the patient is asleep. 
Corneal ulcers may result with loss of the eye. 
The Blair-Davis-Kitlowski®'**+ method 
correcting facial paralysis is utilized with good 
results. Fascia is removed from the thigh with 
a fascia stripper. Preserved fascia tends to 
stretch and separate into fibrous bands, conse- 


face. The edema gradually disappears giving 
the patient a satisfactory appearance when at 
rest. 

Submaxillary Gland Tumors. Benign tu- 
mors involving the submaxillary glands are 
removed by total excision of the entire gland 
through an inframandibular incision. The gland 
is as a rule readily dissected free. Large calculi 
found in the neck portion of Wharton’s duct 
or in the substance of the gland itself requires 
complete excision of the gland. 

Malignant tumors of the submaxillary gland 


oris and to emerge the incision in the temple. The two 
ends are threaded on fascia needles and sutured through the temple fascia. c, in like manner a loop of 
fascia is passed to the corner of the mouth and another one in the lower lip beyond the midline. 
These are also tied and the knot secured after overcorrection. p, wounds closed with nylon sutures; 
insert shows loop of fascia passed from the corner of the mouth into the masseter muscle. This is 
designed to give some expression to the corner of the mouth by utilizing the active masseter muscle. 


If there is redundancy, some of the skin around the temple wound is removed. 


(Warp, G. E. and 


Henprick, J. W. Tumors of the Head and Neck. Baltimore, 1950. Williams & Wilkins Co.) 
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I 2 4 yr. 44 
2 I 3 yr. 12 
3 3 25 yr. 8 
4 3 20 yr. 35 
5 3 10 yr. 16 
6 116 yr. 28 
7 114 yr. 29 
yr. 45 
2 yr. 43 
3 X 2 4 yr. 37 

14 I 
15 
16 39 
17 4X5 a 60 
18 3X2 54 
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Fic. 8. Mixed tumor, aberrant salivary tissue, involving soft and hard palate. 
A, a nodular, firm tumor that involves most of the hard palate on the left side 
from the soft palate to the alveolar ridge. B, defect after electrosurgical removal; 
patient has worn a prosthesis and has been well for over ten years. c, photo- 
micrograph showing strands and nests of epithelial cells, hyalinized connective 


tissue. 


require excision of the gland together with 
radical neck dissection as described previously 
except for removal of the parotid gland. The 
dissection extends from the clavicle to the man- 
dible and from the midline in front to the 
trapezius, including the anterior and posterior 
triangles and the submaxillary triangles. The 
inframandibular branch of the facial nerve is 
preserved if possible. 

Tumors of Aberrant Salivary Tissue. Aber- 
rant salivary tissue may be present in the 
palate, cheeks, lips, nares, pharynx” and skin 
of the face and neck. Since salivary gland 
tissue arises from outgrowths of the primitive 
oropharynx, it is obvious that aberrant salivary 
gland tumors can be found in the aforemen- 
tioned locations. (Table tv.) The two theories 


explaining the occurrence of aberrant salivary 
tissue tumors are (1) Cohnheim’s'® theory of 
embryonic rests and (2) the phenomenon of 
metaplasia,® i.e., the reversion of the epithe- 
lium in a given area to one of the primitive 
types. 

Aberrant salivary gland tissue tumors are of 
interest in their differential diagnosis and treat- 
ment; they are surgical problems and irrespon- 
sive to irradiation. When found in the skin they 
appear as intracutaneous nodules with no spe- 
cial diagnostic characteristics. We have had 
numerous salivary gland tissue tumors of the 
soft and hard palate and upper alveolus but 
none in the mandible. 

Aberrant salivary tissue tumors occurring in 
the soft and hard palate or alveolus are cystic 
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or firm in consistency. If cystic frequently there 
is a history of repeated aspiration with prompt 
recurrence of the mass. Like aberrant tissue 
located elsewhere these tumors more frequently 
undergo malignant change than tumors encoun- 
tered in salivary tissue in its normal habitat. 

A differential diagnosis can be made accu- 
rately only by microscopic examination. In the 
mouth the main characteristics that differen- 
tiate these tumors from others are (1) their 
slow growth, (2) their nodularity, (3) slowness 
in ulceration, (4) lack of pain and (5) epitheli- 
zation of the tumor after biopsy. The latter 
characteristic is similar to adamantinoma; the 
epithelium grows over it quite promptly, which 
is in contradistinction to carcinoma or other 
malignant tumors which vegetate through bi- 
opsy incisions. 

Treatment. Aberrant salivary tissue tumors 
of the soft and hard palate are removed by 
surgical excision (either electrosurgical or scal- 
pel). The mucous membrane around the tumor 
is incised and the tumor enucleated. Most of 
the cases involving the palate in our series have 
occurred at the junction of the soft and hard 
palate or on the hard palate itself. Several in- 
vaded the antrum, which necessitated electro- 
surgical resection of the upper alveolus, giving 
a wide margin. It is imperative that all tumor 
tissue be removed with as little mutilation as 
possible; any adherent spots are carefully de- 
stroyed with electrocoagulation. Defects left by 
such resections can be closed with a prosthesis, 
permitting the patient to eat, drink, and talk 
with normal functional activity. (Fig. 8a and 
8B.) 

Large defects resulting from removal of ex- 
tensive tumors are covered by a temporary 
prosthesis, carrying obturators of soft acrylic or 
soft rubber. Such prostheses are worn until the 
edges of the wound are well healed, when a 
firmer permanent prosthesis is used. When such 
an operative procedure is contemplated, an 
impression of the upper jaw is prepared in 
advance by the dental department. A stone 
cast is made of the impression and the approxi- 
mate outlines of the operation are drawn per- 
mitting the prosthodontist to prepare the pros- 
thesis and insert it immediately after operation. 
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CARCINOMA OF THE PROSTATE* 


Wiuiam Baurys, M.D. 
Savre, Pennsylvania 


‘= prevalent management of prostatic 


cancer is still new enough to warrant re- 

porting and evaluating results. This 
article reviews experiences at the Guthrie Clinic 
for a five-year interval from July 1, 1943, to 
June 30, 1948. During this period 678 patients 
were treated for prostatic obstruction. Of this 
series 143 or 21 per cent were proved carci- 
nomas. This number of prostatic malignancies 
represented .25 per cent of all admissions and 
1.5 per cent of all male admissions above the 
age of forty-nine. For the same period carci- 
noma of the stomach was found in only 115 
instances among males of this age limit. In the 
majority of reports gastric malignancies are 
most frequent cancers in men past fifty. 

Diagnosis. Subjective symptoms were often 
misleading in making a diagnosis of prostatic 
cancer. The patients who reported with bladder 
neck obstruction associated with pain in hips 
and legs aroused a high degree of suspicion but 
frequently this distress was due to osteoar- 
thritic changes which are so prevalent at this 
age. On the other hand, the aged patient with 
the same type of urinary distress accompanied 
with anemia and loss of weight and strength 
presented quite a clear diagnostic symptom 
complex. This picture occurred in the well ad- 
vanced cases of malignancy. 

We have been impressed with the precipitous 
onset of obstructive symptoms. This is in con- 
trast to the gradually increasing difficulty in 
urination over a period of years in benign 
prostatic obstruction. 

Digital examination remains our most re- 
liable method of detection. Diagnosis was made 
in 130 patients in this manner. Cancer was not 
suspected after rectal examination in thirteen 
and the pathologic lesion was discovered on 
biopsy. This was among 678 patients operated 
upon for obstruction so the percentage of error 
was small. 

On the other hand, malignancy was diag- 
nosed preoperatively and proved benign in 
fourteen instances. The misleading impression 


resulted from cicatricial change with areas of 
induration. 

In only two patients during this period under 
study had we found carcinomatous develop- 
ment following previous operation in which 
benign hypertrophy was diagnosed by histolog- 
ic examinations. In one instance this occurred 
eight months following suprapubic enuclea- 
tion and in the other two and one-half years 
following transurethral resection. 

Since operations for benign prostatic hyper- 
trophy do not remove the posterior lobe, it is 
surprising that more patients have not re- 
turned with carcinomas. This is particularly 
amazing since the remaining part contains the 
most potent carcinogenic elements. About 75 
per cent of carcinomas allegedly start in the 
posterior lobe. To add further to the astonish- 
ment malignant niduses have been revealed in 
serial sections of supposedly benign glands in 
20 to 85 per cent of those examined and re- 
ported by individual observers. One would ex- 
pect a higher percentage of such areas in the 
posterior lobe. Of the large number of men 
who have submitted to the simple operation 
for the correction of prostatic obstruction, a 
relatively few appear to develop cancers 
postoperatively. 

In obtaining tissue for biopsy during resec- 
tion we singled out those pieces from the 
indurated portion of the gland where carcinoma 
was suspected. This could easily be accom- 
plished with the Nesbit resectoscope and the 
O’Connor drape. With the rectal finger the 
tissue was readily identified and guided into the 
loop. 

Blood sedimentation rates offered us very 
little in helping to arrive at a diagnosis of 
malignancy. 

In the presence of a high serum acid phos- 
phatase level there was no appeal from a 
diagnosis of carcinoma of the prostate. How- 
ever, when this was found, other definite signs 
were usually present. Osteoblastic or osteolytic 


* This paper was read before the Urologic Section of the American Medical Association at Atlantic City on June 1o, 
1949. 
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bone metastases were always a specific and 
positive sign. 

Our experience with the stained smear of the 
prostatic fluid according to the Papanicolaou 
method has not been very extensive. In the few 
instances of the positive smear there was no 


TABLE | 
AGE INCIDENCE 


No. | 
| Operated | 
Upon for 

Obstruc- | 


tion 


| Per cent 

| of Those 

Operated 
Upon 


Malig- 
nancies 
Found | 


Per cent 
of Total 


—143 


Ages 


Under 40 

40-50 

51-60 

61-70 

71-80 

81-90 

go plus 
| | 


question of the diagnosis before the examina- 
tion of the fluid. We found no false positives 
but we did encounter several false negatives. 
(Table 1.) 

With one exception the age incidence of this 
group of 143 offered nothing unusual. In the 
patient under forty carcinoma of the prostate 
developed at an age when this type of malig- 
nant disease is considered rare. This man had 
a very large, completely obstructing prostate. 
At the time of the transurethral resection and 
bilateral orchidectomy he was bedridden. Fol- 
lowing treatment he became ambulatory but 
had never regained adequate strength although 
he is still alive thirteen months later. 

Between the ages of forty and fifty prostatic 
malignancy is uncommon. Here we have five 
patients representing 21.7 per cent of those 
operated upon for obstruction but only 3.5 per 
cent of the total of 143 discussed in this paper. 
Those in the next age limits show 15.5 per cent 
of these operated upon for obstruction and 9.7 
per cent of the total. Between sixty-one and 
seventy there is a large increase in the number 
operated upon, with forty-two malignancies for 
a percentage of 18.1 and 30 per cent of the total 
number. Between seventy-one and eighty years 
sixty-one had carcinomas representing 25 per 
cent of those operated upon and 42.5 per cent 
of the total. The next age group had twenty 
cancers for a percentage of 29.3 of those oper- 
ated upon and 14.9 per cent of the total. 
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From the percentages reported in Table u 
it appears that the older the man beyond fifty 
the greater the frequency of carcinoma of the 
prostate. The percentage of prostatic cancers 
among the admissions for the highest age group 
is thirty times that of the forty to fifty group, 


TABLE II 


No. of _ | No. of Male | 


Pi: | | Per cent of 
-arcinomas 


Ages Admissions | Admissions 


40-50 
51-60 
61-70 
71-80 


4.3 
81-90 6.0 


twelve times that of the next, four times the 
third number and one and one-half times the 
next highest age. 

Prognosis. In Table 11 are listed sixty-six 
survivals and by a strange coincidence the same 
number who have died. Eleven could not be 


TABLE I 
SURVIVAL TIME SINCE OPERATION 


Months Still Living Dead 


SC NWWW 


Average 27.8 mo. 18.8 mo. 


traced. Four of the original number operated 
upon during the first six months of the observa- 
tion period are still living and three are still 
employed. Their ages are sixty-three, seventy- 
three, seventy-four and seventy-eight. 
Eighty-five per cent showed some benefit 
from the orchidectomy and 15 per cent pro- 
ceeded to the terminal symptoms without any 
remission. We detected very little either in the 
symptoms, the physical examination, roentgen 
studies or biopsy of tissue removed at opera- 
tion, which could give us any clue as to the 
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| 
21.7 | 3-5 
15.5 | 9.7 
| 
26 42.5 
: 
6 24 
12 16 14 
18 8 
24 10 
30 5 
36 9 
| 42 5 
48 3 
54 2 
60 4 
66 4 
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prognosis. The patient with minimal symptoms 
and no evidence of metastases frequently but 
not invariably experienced longer remissions. 
Those who returned with evidence of renewal 
of the progress of the disease after a satisfactory 
remission continued to go downhill with but 


TABLE IV 


Average No. of 
Months of 
Survival 


No. Who Had Cancer 


Living Dead 


40-50 

14 
51-60 9 

43 
61-70 11 

61 (7 Not traced) 
71-80 28 

20 (4 Not traced) 
81-90 10 16 


short periods of remission, if any. This patient 
rarely lived as long as six months after the 
recurrence developed. This prognostic sign was 
particularly striking in the individual in whom 
evidence of bony metastases developed at the 
end of the remission where none had previously 
been observed at the time of operation. 

It is rather difficult to draw conclusions as to 
the prognosis from the age of the patient with 
carcinomatous disease of the prostate in such a 
modest series. The following table shows the aver- 
age survival in months of the various age groups: 

In the forty to fifty age group the number 
is too small to offer any significance. In this 
study the patients between sixty-one to seventy 
enjoyed the longest mean survival time. 

Treatment. The therapeutic management 
did not vary during the entire period covering 
this report. Orchidectomy or estrogens were not 
used unless the carcinomatous prostate was 
obstructive, the patient was experiencing pain 
or there was definite evidence of metastases 
and/or the presence of a high serum acid 
phosphatase level. Patients with asymptomatic 
extensively indurated glands received no active 
treatment. They were kept under periodic ob- 
servation and therapy was administered only if 
one of the aforementioned conditions developed. 
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To alter the androgen-estrogen balance to a 
more favorable status for the patient, we 
recommended orchidectomy invariably. How- 
ever, in a few patients this was not carried out 
because of some preventing obstacle: the refusal 
on the part of the patient to submit or the phys- 
ical condition not permitting. 

Under such a regimen about 85 per cent of 
our patients experienced some degree of im- 
provement varying for extremely different 
periods of time. In some this period of improve- 
ment and malignant suppression lasted for 
only a few months and in others the ameliora- 
tion of symptoms extended over a space of years. 

Three of our cases showed the papillary type 
of carcinoma resembling in microscopic appear- 
ance the transitional cell lesion of the bladder. 
These patients responded in a favorable manner 
to orchidectomy. The cell pattern of the car- 
cinomatous prostate did not seem to make any 
difference in the response to hormonal therapy. 
None of these three patients showed any evi- 
dence of bone metastases and there was no 
increase in the serum acid phosphatase level. 

Following orchidectomy no treatment was 
administered until there was recurrence of 
symptoms, at which time stilbesterol orally was 
prescribed. The dose varied with the effect and 
the tolerance of the patient. When this treat- 
ment eventually failed, roentgen therapy was 
administered. When pain was no longer con- 
trolled by any of the aforementioned methods, 
the patient was referred to the neurosurgeon 
for alcohol injection of the nerve roots or 
chordotomy. For a short period before the end 
many required opiates in gradually increasing 
doses. 


SUMMARY 


One hundred forty-three cases of carcinoma 
of the prostate are reviewed. 

Palpation per rectum was the most reliable 
single method of diagnosis by physical examina- 
tion. In only thirteen cases was the diagnosis of 
carcinoma of the prostate missed by this method. 

Malignancy of the prostate is rare before the 
age of forty and increases in frequency among 
hospital admissions as the age of the male 
increases beyond fifty; from eighty to ninety 
its percentage of occurrence is thirty times 
that of the forty to fifty age group. 

Prognosis is difficult to appraise except in the 
patients with recurrences; at that time the out- 
look is invariably poor. 


Age 
Group 
Living Dead 
5 
16 
25 
5 24.5 
32 
14 


SURGICAL TREATMENT OF HERNIATED LUMBAR INTER- 
VERTEBRAL DISCS* 


FOLLOW-UP STUDY OF 130 PATIENTS WITHOUT SPINAL FUSION 


ALFRED, M.D. 
Cleveland, Ohio 


drome has always been an orthopedic 

problem. It has become apparent in the 
literature of the past few years that ortho- 
pedic surgeons are taking a more active part 
in the surgical treatment of this condition. 
However, there is still considerable disagree- 
ment among surgeons in general and ortho- 
pedic surgeons in particular concerning the 
method of surgical treatment. Up to quite 
recently the majority of orthopedic surgeons 
insisted that spinal fusion was the only cer- 
tain and adequate treatment of herniated inter- 
vertebral discs. In many centers the surgery of 
this condition is still a combined operation with 
the neurosurgeon excising the ruptured disc 
and the orthopedic surgeon performing the 
fusion. In other institutions the surgical treat- 
ment of the herniated intervertebral disc is left 
entirely in the hands of the neurosurgeon. 

The necessity for spinal fusion in herniated 
discs has never been adequately proven except 
in the presence of spondylolisthesis. It is the 
purpose of this article to raise the question 
as to whether spinal fusion is necessary in the 
successful surgical treatment of the syndrome 
known as the herniated intervertebral disc. 

The surgical treatment of herniated disc has 
been carried out upon the Orthopedic Service 
of the University Hospitals, Cleveland, for 
many years. The first operation at this institu- 
tion for a herniated intervertebral disc was 
performed in 1932 by Dr. Maxwell Harbin. 
Unfortunately, the lesion was not recognized 
as such at that time, but the description of 
the lesion and the operative note are classic. 
However, the pattern had been set and after 
the diagnosis and surgical treatment of herni- 
ated intervertebral discs had become popular- 
ized by Dandy and other pioneers in disc 
surgery, the procedure carried out on this 


sk herniated intervertebral disc syn- 


service during the ensuing years changed very 
little from that performed on the first patient 
by Harbin in 1932. 

Only by adequate and thorough appraisal of 
end results can a procedure be properly evalu- 
ated. Therefore, an extensive end result study 
was made on an unselected number of patients 
treated with surgery on the orthopedic service 
of this hospital. Only patients one year or more 
postoperatively were asked to appear for ex- 
amination. There were a total of 130 patients 
examined, each receiving a thorough physical 
examination and evaluation and also an x-ray 
examination of the lumbosacral spine. This was 
only about 50 per cent of patients treated with 
surgery for herniated intervertebral disc on the 
orthopedic service at University Hospitals, but 
many patients reported they were well and 
would not come in, others had moved and could 
not be followed and a large number were less 
than one year postoperative and were deliber- 
ately omitted from this study. The follow-up 
period postoperatively in this series ranged 
from one to ten years. The average postoper- 
ative period was three years and_ three 
months. 

It would be wrong to infer that all patients 
suspected of disc lesions should be treated by 
surgical means. Indeed, it has been our experi- 
ence that the large majority of patients will 
recover under a regimen of conservative treat- 
ment. Mild and less severe cases are seen regu- 
larly and most of these patients respond well 
to bed rest, a plaster body jacket, brace or re- 
inforced corset. Most of these patients are never 
hospitalized. However, there are many cases 
that do require surgery and this study illus- 
trates that a proper selection of patients and a 
relatively simple procedure can give excellent 
results. It may be noted that of the several 
hundred patients who have had removal of a 


* From The Orthopedic Division of the Surgical Service, The University Hospitals and the Western Reserve Uni- 
versity School of Medicine, Cleveland, O. 
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herniated disc on this service, there has been 
no mortality. 


ETIOLOGY AND INCIDENCE 


It is not the purpose of this report to go into 
the theoretic aspects of intervertebral disc 
lesions. Suffice it to say that there is more or 


TABLE | 
SHOWING FACTORS OF SEX, AGE, INCIDENCE AND TRAUMA 
| 


Per Age 
cent | Range 


Aver- | No. of 
age | Cases with 
Age | Trauma 


No. | 
of | 
Cases | 


Per 
cent 


Male....... 71.5 | | 39 
Female | | 38 


Total... .| 


less general agreement that it is a degenerative 
lesion. However, the factor of trauma must defi- 
nitely be considered. As illustrated in Table 1, 
of the 130 cases reviewed, ninety-three or 71.5 
per cent were males and thirty-seven or 28.5 
per cent were females. The age incidence was 
about equal for both sexes, the males ranging 
from twenty-two to sixty-three years with 
an average of thirty-nine years, whereas the 
females ranged from twenty-four to fifty-two 
years with an average of thirty-eight years. 

Of the 130 cases there was an incidence of 
definite trauma in sixty-three or 48.5 per cent. 
In the majority of these cases related to trauma 
the patients stated that while doing heavy lift- 
ing or after a fall or other severe force upon 
the back, they felt a “snap” in the lumbar 
region with resultant back pain followed imme- 
diately or more often later with radiating pain 
down the back of the leg. In a few cases trauma 
was less severe when picking up a chair and 
bowling. Trauma was recorded as a factor only 
if there was such a definite incidence as referred 
to before and from which the patient dated all 
his back or leg symptoms. The fact that 56 per 
cent of the male cases revealed a history of 
trauma and only 32 per cent of the female 
lesions were related to trauma is further proof 
that trauma plays a definite role in these 
lesions. It is obvious that vocations of the 
male predispose to more trauma. 


DIAGNOSIS 


History. The history in disc lesions is of a 
rather definite pattern and this is especially 
true in this series of cases. Intermittent attacks 
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of low back pain and radiating pain down one 
or both legs, with or without a history of 
trauma, was the usual complaint. In the more 
severe cases symptoms were constant until re- 
lieved by surgery. However, the large majority 
of patients had intermittent attacks. Many re- 
ported that they had tried different kinds 
of treatment elsewhere prior to surgery. This 
included conservative therapeutic measures, 
osteopathic and chiropractic manipulation, 
mechanotherapy and home remedies. One pa- 
tient had even been hospitalized in a mental 
institution because of her persistent complaints. 
The duration of symptoms before surgery 
varied from two weeks to thirty years and 
the average length of time was three years 
and three months. Only fifteen patients were 
operated upon with less than three months’ 
history. Most of these latter patients were 
completely incapacitated, not relieved at all by 
bed rest, and upon operation many were found 
to have a perforation of the posterior annulus 
with extrusion of disc material. 

Close inspection of presenting symptoms and 
complaints in this series brought out the inter- 
esting fact that leg pain was present in every 
case. On the other hand, back pain was mild 
or minimal in ten cases. One had back pain 
following the onset of leg pain by three months 
and one case had never had back pain. This 
does not minimize back pain as a very impor- 
tant symptom but tends to stress the signifi- 
cance of radicular pain in the diagnosis of disc 
lesions, being present in 100 per cent in this 
series. This may also illustrate an excellent 
selection of cases. 

Paresthesias were present fairly routinely, 
but pain was such a predominating complaint 
in these patients that very few volunteered 
paresthesias as a complaint. When asked spe- 
cifically most patients had some degree of par- 
esthesia in one or both legs or feet. 

Examination. The diagnostic signs of lum- 
bar spasm, limitation of forward and/or back- 
ward bending, and limitation of straight leg 
raising were present to a greater or lesser degree 
in practically every case. Excepting neurologic 
findings, these can be considered cardinal signs. 
Another sign which appeared to be of great 
value and which we have become accustomed 
to rely upon more and more was the frequency 
in which one found tenderness in the lower 
lumbar area associated with radiating pain 
down the leg upon pressure. Unfortunately, 


51 50 
12 32 
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this was not recorded in enough cases to give 
accurate statistics. Other tests such as the 
Naffziger jugular compression test, the gait, 
right and left lateral bending, deep calf and 
thigh hypersensitivity, tended to be useful 
adjuncts to diagnosis but were not as consist- 
ent as those mentioned previously. 
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diminished in 6.2 per cent of fourth space 
lesions, but the ankle jerk was completely gone 
in only one case of a fourth space disc, about 
2 per cent. This illustrates the importance of 
the ankle jerk, for the loss of an ankle jerk was 
present in sixty-five per cent of fifth space 
lesions. An absence of both ankle jerks was not 


TABLE II 
ILLUSTRATING INCIDENCE OF LESIONS AT VARIOUS LEVELS AND PREOPERATIVE REFLEX CHANGES IN 
116 CASES PROVEN BY SURGERY 


L 3-4 


Lesion 


No change 

Absent knee jerk 
Diminished ankle jerk 
Absent ankle jerk 
Absent both ankle jerks 


Total cases 


L 4- L5-S1 Double Lesions 


0.9 


2.6 


The neurologic examination proved to be the 
most accurate for localization of lesions. Sen- 
sory changes were routinely present in these 
patients and the charting of areas of hypes- 
thesia in a foot and leg as advocated by Keegan 
can give valuable information as to localization. 
However, we have not depended upon sensory 
changes for localization to a very great extent 
and therefore can give no accurate statistics. 
The presence of hypesthesia has been mainly 
considered as evidence of nerve root irritation 
in the same way that calf and posterior thigh 
hypersensitivity have been in the examination 
of these patients. The reflex changes have been 
the most reliable means of localization. Table 11 
illustrates the relationship between the pre- 
operative reflex changes and the location of 
lesions found at operation. Lesions above the 
fourth interspace are rare, but from the table 
one can expect to find an absent knee jerk in 
50 per cent of the cases of a third space disc. 
No reflex changes at all are highly indicative 
of a lesion in the fourth interspace in that over 
75 per cent of such lesions showed no reflex 
changes preoperatively. The ankle jerk was 


a very frequent finding and should not be relied 
upon for localization because this can occur in 
individuals with no pathologic process. 

Myvelograpby. No discussion of diagnosis is 
complete without the question of myelograms. 
We have not used contrast myelography as an 
eliminative diagnostic measure. We have tried 
to adhere to the policy of not doing myelograms 
unless surgery is contemplated. The greatest 
asset in myelogram studies is in ruling out 
tumors and double lesions. Double lesions are 
difficult to diagnose clinically and as illustrated 
in Table 11 occurred in 2.6 per cent of proven 
cases in this series. In questionable localization 
myelograms are of definite value if they reveal 
absolute positives in that the surgeon may 
save operative time by only exploring one 
space if the other spaces are all negative by 
myelography. 

Myelograms were performed in fifty-nine of 
these patients. That this is a highly efficient 
procedure is illustrated in Table 11. Of the 
fifty-nine studies only six were misleading. Four 
cases revealed defects by myelography, but no 
disc lesions were found at operation. One of 
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these cases, however, was a case of true hy- 
pertrophy of the ligamentum flavum, the only 
such diagnosis made in this entire series and 
this was made at the time of surgery. There 
were two occasions in which myelograms were 
concluded as negative, but upon exploration 


TABLE Ill 
RESULTS OF MYELOGRAPHY IN FIFTY-NINE CASES 


Per 


Successes 
Positive myelograms and positive surgical 
explorations including double lesions. . . 
Negative myelograms with negative surgi- | 
cal exploration 
Failures 
Positive myelograms with negative surgi- 
cal exploration 
Negative myelograms with positive surgi- | 


Total number myelograms 
Successful myelograms.................. 


typical ruptured discs were found. If we count 
these six cases as failures, this makes the pro- 
cedure go per cent efficient. The importance of 
myelograms in double lesions is proven by the 
fact that there was absolute surgical confirma- 
tion of two double lesions on myelography. 
There were no myelogram studies performed 
on the third case of double lesion. Both cases 
which revealed a double lesion by myelogram 
were found to have double typical herniated 
intervertebral discs at operation. There were no 
false reports of double lesions. Four myelo- 
grams were completely negative and corrobo- 
rated by negative surgical exploration in each 
instance. 

There were eleven cases in which lipiodol was 
used as the contrast medium. This necessitated 
removal of the oil at the time of operation by 
opening the dura and aspiration. In the re- 
maining forty-eight cases pantopaque was 
used. Even by using only 3 cc. of pantopaque 
for these studies, removal by aspiration at the 
time of myelography is not always successful 
and complete removal of the material is by no 
means the rule. However, the pantopaque tends 
to disappear from the subarachnoid space after 
a period of months or years. 
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The question of adhesions of the cauda 
equina following pantopaque myelography has 
been brought up many times. Adhesions have 
been found in cases in which the dura has been 
opened and whether it is the pantopaque or the 
surgical trauma to the dura which caused the 
adhesions is difficult to determine, but we have 
been left with the opinion that pantopaque 
remaining in the subarachnoid space may be a 
factor in adhesions of the cauda equina. 

Spinal Fluid. The examination of the spinal 
fluid was grossly normal in every instance ex- 
cept one. Eighty patients had spinal fluid 
studies. In one case the fluid was xanthochromic 
and this case was atypical in that there was a 
complete flaccid paralysis of the lower extremi- 
ties with loss of sphincter control. At operation 
this proved to be a complete block of the cauda 
equina due to a ruptured disc with very severe 
compression of all the nerve elements, the only 
such case in the entire series. The total protein 
determination of the spinal fluid in this case 
was 1,200 mg. Of the remaining seventy-nine 
cases the total protein was over 40 mg. in 
fifty-four instances and below 40 mg. in twenty- 
five cases. Excluding the very high elevation in 
the case described before the highest determi- 
nation was 162 mg. The average elevation was 
72 mg. 


OPERATIVE PROCEDURE 


The technic of laminectomy is familiar to 
everyone. It has been routine in all these cases 
to strip the spinous processes and laminas of 
soft tissues on both sides to give adequate 
exposure and not just on the suspected side. 
The ligamentum flavum also has been removed 
from the involved space or spaces in its entirety. 
In all the early cases it was routine procedure 
to remove the spinous process and one or both 
laminas. However, in the past few years this 
was not found necessary in every instance and 
in the majority of patients no bone or only a 
small portion of lamina was removed. Since 
1947 we have termed such a procedure a 
laminotomy as being more descriptive of the 
actual operation. 

In 1947 we began using the knee chest posi- 
tion; and although this has not been adopted 
by everyone on the service, thirty-two cases in 
this series were done in the knee chest position. 
The advantages are maximum widening of the 
interspinous space and performing the opera- 
tion with little or no removal of bone. A great 


No. | 
cent 
49 | 83.0 
4 6.8 
4 6.8 
2 3-4 
59 | .... 
53 | 89.8 
6 | 10.2 
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disadvantage is increased tautness of the dura 
and nerve trunks thereby adding increased 
resistance to retraction. Another handicap is 
the inability to change the position of the 
patient at will. In the thirty-two cases in 
which the position was used, however, there 
were no operative complications and lamin- 
ectomy was only necessary in two of these cases. 

The treatment of the lesion itself has con- 
sisted of removal of as much as possible of the 
degenerated nucleus pulposus. In a few of the 
cases in which the posterior annulus had al- 
ready been perforated and disc material had 
already extruded, simple removal of this mate- 
rial was done. This was only true, however, in 
those cases in which the interspace was so 
small as to prohibit the entrance of a curette 
and no more nucleus was readily available after 
the pieces had been removed. The lesions in 
this study were classified as herniated or rup- 
tured. By herniation is meant that the posterior 
annulus is intact and the lesion appears as a 
dome-like mass encroaching upon the neural 
canal. The usual procedure was to make a 
stellate incision over this mass after the dura 
and nerve root had been retracted, remove the 
large fragments which extruded following in- 
cision and then remove as much nucleus as 
possible by means of curette or pituitary ron- 
geur. By ruptured is meant perforation of the 
posterior annulus with protrusion or extrusion 
of disc material. There were twenty-three rup- 
tured discs in this series and ninety-three 
herniated discs. As in any large series there 
were fourteen negative explorations, a percent- 
age of 10.8. In those cases in which no disc was 
found it was the rule to do an adequate bony 
and ligamentous decompression. Negative ex- 
ploration does not mean that the patient has 
not had or does not have a ruptured disc; but 
if this was not absolutely discernible at the 
time of surgery, multiple searching incisions of 
the interspaces were not considered warranted 
and were not done. Posterior decompression in 
such cases gave very satisfactory results. In 
some cases posterior decompression was also 
combined with removal of the herniated nucleus 
pulposus. 

In surgical treatment of a herniated disc 
opening of the dura should be avoided if possi- 
ble. Transdural removal of lesions was a fairly 
common procedure in the early days and there 
were seventeen such cases in this series. How- 
ever, there has not been a transdural removal 
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of a ruptured disc on this service in the past 
three years. In fifteen cases the dura was opened 
either accidentally or in order to remove lipio- 
dol. We are convinced that opening the dura 
may cause adhesions and has led to another 
serious complication which will be elaborated 
upon later in this paper. 


POSTOPERATIVE COMPLICATIONS 


Postoperative complications other than those 
corresponding to surgical procedures of any 
other type or on any other part of the body 
have been few. However, twelve patients re- 
quired reoperation, a percentage of 9.2 as indi- 
cated in Table 1v. Two of these cases were of 
an unusual nature and should be discussed in 
further detail. Both were complicated by the 
formation of a spinal fluid cyst at the operative 
site. The first case was the transdural removal 
of a ruptured disc in a fifty-two year old man. 
The first few months following operation were 
uneventful, but he then began to have increas- 
ing back pain and shooting pains in both legs. 
There was also severe pain in the legs elicited 
upon pressure over the lower spine. Sixteen 
months after his disc operation he was re- 
explored and was found to have a large pos- 
terior spinal fluid cyst which was in communi- 
cation with the dural canal by a small hole in 
the dura where it had been sutured following 
the transdural removal of the disc. The cyst 
was excised and the dura closed by continuous 
fine silk suture and the patient made an un- 
eventful recovery. The second such complica- 
tion occurred five years following the first in a 
forty-eight year old woman who had a lamin- 
ectomy with removal of a ruptured disc but in 
which the dura was accidentally opened. This 
opening was only pinpoint and no larger than 
one would expect from a lumbar puncture 
needle. The escape of spinal fluid was so mini- 
mal that nothing was done. This patient’s re- 
covery was considered slow and she also began 
to have shooting pains in the legs and a definite 
“trigger” point in the lower back which upon 
pressure would send shock-like pains into both 
legs. At re-exploration two months later a simi- 
lar large spinal fluid cyst was found, communi- 
cating with the dural canal through an opening 
no larger than a pinhead. The sac was excised, 
the dura sutured and the patient was consider- 
ably improved. As indicated in Table tv of the 
other ten cases which came to second operation 
six were for recurrence at the same space, one 
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for a ruptured disc at a higher level, one for 
extensive varices and two for adhesions. The 
Six recurrences, a percentage of 4.6, stresses 
the importance of removal of as much of the 
nucleus as possible. 


TABLE Iv 
FINDINGS IN SECOND OPERATION IN TWELVE PATIENTS 


Per 
No. 
cent 


Recurrence of herniated or ruptured disc 

Herniated dise at a higher level.......... 

Spinal fluid cyst 

Adhesions 


Total number of cases requiring second 
operation 


Prolonged bed rest following operation had 
been avoided in all these patients. The average 
number of days in bed postoperatively was 
nine days in the total 130 cases. Early ambu- 
lation is not contraindicated in most instances 
and is desirable. In some of the recent cases 
patients have been allowed out of bed the day 
following surgery. 


PATIENT FOLLOW-UP 


There was no selection of patients for follow- 
up examination. All those who were one year 
or more postoperative were requested by letter 
to appear for examination. To give a fair evalu- 
ation this included cases in which no ruptured 
discs were found as stated before. Of the 130 
patients examined, all had returned to some 
kind of work except the patient who had had 
the complete paralysis prior to operation. How- 
ever, this patient had improved considerably 
six years after operation and was able to get 
about with the aid of braces and a cane. Ex- 
cluding this latter patient, no one wore a brace 
or had any difficulty in ambulation and no 
patient was incapacitated In any way. 

Subjective complaints were very few and the 
patients appeared eager to demonstrate how 
well and happy they were. Upon close interro- 
gation of symptoms about 50 per cent of 
patients admitted that they occasionally would 
have some back discomfort or perhaps mild leg 
pain, especially if they did arduous labor or 
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heavy lifting. None of them felt the need for 
further treatment. 

There was limitation of motion of the spine 
in only five patients. All patients walked well 
and not a single back was considered to be 
unstable. 

TABLE v 


ABILITY OF PATIENT TO RETURN TO WORK FOLLOWING 
OPERATION, FOLLOW-UP ON 130 PATIENTS * 


No. 


Total number of patients able to return to 
some kind of work —— 

Total number of patients able to return to 
same work 

Total number of patients who returned to 
different kind of work 

Number of patients unable to return to 
work at all 


* Patient had complete paraplegia prior to operation. 


When asked outright upon the degree of im- 
provement after operation on a_ percentage 
basis, 113 patients or 87 per cent reported 
100 per cent improvement, eleven or 8.4 per 
cent reported 75 per cent improvement and 
6 or 4.6 per cent reported 50 per cent improve- 
ment. Not a single patient thought that he was 
unimproved following operation. 

Ability to work and earn a livelihood is one 
of the best gages of an individual’s fitness. Very 
few lesions can be as disabling as a herniated 
intervertebral disc. Most of these patients had 
to leave their work because the pain was no 
longer endurable. Therefore, the return to work 
was considered one of the most important fac- 
tors in the survey of these patients. Table v 
illustrates the statistics. Of the 130 cases, 118 
or 90.8 per cent returned to the same work 
which they were accustomed to doing before 
the onset of their disability. Of the twelve 
patients who did not return to the same work, 
four nevertheless claimed 100 per cent improve- 
ment, whereas the remaining eight patients 
claimed 50 to 75 per cent improvement. This 
series included a moderate number of compen- 
sation cases. 

The average length of time before return to 
full work was only two months as established 
in the follow-up of these patients. This is in 
sharp contrast to the economic loss and long 
period of disability following a spinal fusion. 


Per 
|_| 
cent 
6 4.6 
I 0.8 
1.5 129 
2 1.5 
12 9.2 
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The patients examined were from all walks of 
life, from those doing very heavy labor to those 
who were fortunate enough to live a life of 
leisure. 

In order to establish the residual effects of 
disc surgery, neurologic objective tests were 
made as well as x-ray examination of the lum- 


TABLE VI 
REFLEX CHANGES RESULTING FROM SURGICAL 
PROCEDURE 


Absent knee jerk prior to surgery 
Return of reflex following surgery..... . 
Absence of one ankle jerk prior to surgery 
Return of reflex following surgery 
No return to reflex following surgery. . 
No reflex changes prior to surgery 
No change following surgery.......... 
Loss of both ankle jerks following sur- 


| 
.| 
| 
| 


19 | 
Loss of one ankle jerk following surgery 8 


There were also eight patients who had loss of an 
additional ankle jerk following operation whereas only 
one was absent preoperatively. 


bar spine. Measurement of reflexes in follow-up 
examination revealed that the return of lost 
reflexes is the exception rather than the rule. 
This is well illustrated in Table vi. In the two 
instances in which the knee jerk was lost, there 
was complete return in both cases. However, 
of fifty-eight patients in whom there was loss 
of ankle jerk there was return in only fourteen 
or 24 per cent. There were also eight patients 
in whom there was the additional loss of an 
ankle jerk in the opposite leg or a bilateral 
absence following operation. That operation 
itself can be responsible for permanent nerve 
root change is illustrated by the fact that of 
fifty-nine patients who had no reflex changes 
prior to surgery, nineteen or 32 per cent had 
the loss of both ankle jerks postoperatively and 
eight or 13 per cent had the loss of one ankle 
jerk. This means that 45 per cent of the pa- 
tients suffered permanent reflex changes as a 
result of operation. This can only be attributed 
to the effects of retraction of the nerve trunks 
and dura during the operative procedure. 
Other evidence that the surgical procedure 
itself can leave permanent changes is shown in 
Table vu. There was one case of loss of sphinc- 
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ter control and saddle anesthesia postopera- 
tively with considerable but incomplete return 
at the time of examination. There were seven 
cases of slight weakness of dorsiflexion and 
three of slight weakness of plantar flexion. 
None of these patients was disabled and none 
required any treatment or support. 


TABLE VII 
RESIDUAL FOLLOWING SURGERY IN 130 
CASES 


NEUROLOGIC 


Area of numbness and | 58 

Slight weakness of dorsiflexion. . | 

Slight weakness of plantar flexion... 

Weakness of sphincter control and saddle | 
anesthesia 


The presence of postoperative hypesthesia 
was the greatest residual effect in these pa- 
tients. Many volunteered that they had learned 
to live with an area of numbness in a leg, foot 
or toes. Others had to be asked specifically or 
tested by pinpoint examination to ascertain the 
sensory change. None considered this an in- 
convenience or disabling in any way, but it 
occurred in fifty-eight or 45 per cent of patients 
and usually was more extensive or did not 
correspond to the preoperative area of hypes- 
thesia. One must attribute this to nerve root 
irritation at the time of operation. 


X-RAY STUDIES 


X-ray examination of the lumbar spine was 
routine preoperatively in all patients. An abso- 
lute diagnosis of a herniated intervertebral disc 
cannot be made on x-ray evidence alone, but 
in a few instances x-ray evidence can strongly 
corroborate the clinical impression. In review- 
ing the preoperative x-rays of these patients 
the only significant findings were a straight 
lumbar spine in many cases, occasional list of 
the lumbar spine and narrowing of the inter- 
vertebral space. Of these, only the loss of lum- 
bar lordosis appeared with any degree of regu- 
larity and of course was usually due to reflex 
spasm of the back muscles. This was also re- 
sponsible for the list as evidenced in the x-ray 
of a very few cases. The list was not always 
away from the side of the lesion and there was 
a list toward the lesion with equal frequency. 
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| 
No. | Per No. oo 
cent cent 
2 44.6 
2 100 5-4 
| 2% 
1 44| 76 | 0.8 
32 | 54.2 
32.2 
13.6 
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Narrowing of the intervertebral space could 
only be relied upon if the fourth space was 
involved. The lumbosacral space is ordinarily 
narrower than the others in most individuals 
and there is a great deal of variation in the 
width of this space. In reviewing these cases 


TABLE VIII 
POSTOPERATIVE X-RAY FINDINGS IN 130 CASES 


| Per 
No. | 
| cent 


No demonstrative x-ray changes following 
surgery 

Narrowing of intervertebral disc space 


Total 
Sclerosis or increased sclerosis of adjacent 


* See text for description of gradation 


we found several instances in which the lum- 
bosacral space appeared very narrow by x-ray 
and yet the lesion upon myelograms or at 
surgery was found to be in the fourth space. 
This was present with sufficient regularity to 
almost rule out the width of the lumbosacral 
space as an indicative phenomenon. 

On the other hand, narrowing of the fourth 
space when present was almost 100 per cent 
indicative of a lesion at that space. Narrowing 
of this space is definitely significant when pres- 
ent whereas one must regard a narrow lum- 
bosacral space with caution. However, in the 
final analysis it should be stated that in the 
vast majority of patients in this series the pre- 
operative x-rays were entirely negative. 

Postoperative x-ray examinations were made 
in all patients and have proved to be most 
interesting in their details. As illustrated in 
Table vit only thirty-four of the 130 cases or 
26.2 per cent failed to reveal any changes in 
follow-up x-rays. On the other hand, ninety-six 
or 73.8 per cent showed some narrowing of the 
disc space. This narrowing was graded as one, 
two or three plus, one plus being from minimal 
to one-third narrowing of the intervertebral 
space, two plus from one-third to two-thirds 
narrowing and any narrowing greater than two- 
thirds the width of the disc space, such as a 
complete collapse, was considered the maxi- 
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mum or three plus. The large majority was the 
minimal, but definite or one plus, narrowing. 
(Figs. 1 and 2.) 

Of greater interest in correlation to the 
physical findings in these patients was the 
incidence of arthritic changes as evidenced by 
sclerosis or increased sclerosis of the vertebral 
end plates at the site of the lesion following 
operation. This occurred in thirty-nine cases or 
30.0 per cent and despite such changes in the 
spine as evidenced by x-ray and well illustrated 
in the roentgenogram figures, these patients are 
asymptomatic and have no major back com- 
plaints. If this correlation can be applied to 
patients without disc lesions, it would be diffi- 
cult to state that sclerosis and eburnations of 
the end plates of intervertebral joints is the 
cause of back pain. 

One would expect a strain on the posterior 
articular facets with resultant arthritis and 
pain in those patients with severe postoperative 
narrowing and collapse and yet this was not 
found to be the situation in this series. Of the 
five patients who presented themselves at ex- 
amination with some spasm and limitation of 
motion of the back, only one had severe arth- 
ritis upon x-ray examination. Much of this had 
also been present preoperatively. This patient 
had undergone two disc operations at the same 
site, had marked changes by x-ray and is the 
only patient that we consider may have possi- 
bly benefited from a spinal fusion. He was one 
of the patients who only claimed 50 per cent 
improvement postoperatively and had some 
spasm and limitation of motion postopera- 
tively. However, he is working regularly as a 
foreman in a steel mill and getting along 
satisfactorily. 


SUMMARY 


An attempt has been made to demonstrate 
the end results in an unselected number of 
patients who had surgical treatment for her- 
niated or ruptured intervertebral disc. One 
hundred thirty cases were studied. 

The study revealed a ratio of male to female 
of almost two and one-half to one. The age 
incidence was about the same and averaged 
thirty-eight to thirty-nine years of age. There 
was an incidence of trauma in 48.5 per cent of 
patients. 

The diagnosis followed a definite pattern in 
all patients. The signs and symptoms in physi- 
cal examination were back and radiating leg 


34 | 26.2 
72 | 55-4 
39 | 30.0 
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A and B are x-rays of a thirty-nine year old male patient preoperatively. c and D are x-rays 


taken at follow-up examination six years and four months later. The patient is asymptomatic. 


This is considered a two plus narrowing. 


pain with muscle spasm of the lumbar spine, 
limitation of motion of the back, limitation of 
straight leg raising and neurologic changes. 
Sensory changes in the form of paresthesias 
were present in most cases, but the reflex 
changes were the best guide to localization. 
There was an absence of reflex changes in 
75 per cent of fourth space lesions whereas 
the ankle jerk was absent in 65 per cent of 
fifth space lesions. Lesions of the fourth and 
fifth spaces comprised 95.7 per cent of the 
total number of lesions proven by surgery. 
Plain x-ray views of the lumbar spine were 
negative in the majority of patients, but a list 
of the lumbar spine and narrowing of the inter- 


vertebral space, especially the fourth space, 
were suggestive of disc lesions. The width of 
the lumbosacral space was not considered to 
be of diagnostic value. Myelograms were per- 
formed in fifty-nine cases and revealed this 
procedure to be about go per cent efficient. 
The spinal fluid total protein determination 
was performed in eighty patients and revealed 
an elevation in 69 per cent. 

The surgical procedure consisted of a lami- 
notomy or laminectomy with removal of as 
much of the degenerated nucleus pulposus as 
possible. There were ninety-three herniated 
discs, twenty-three ruptured discs and fourteen 
negative explorations. The incidence of double 
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lesions was 2.6 per cent in proven cases. Twelve 
patients required a second operation, the highest 
incidence being recurrence of herniated or rup- 
tured disc at the same space in six patients. 
There were two interesting complications of spi- 


nal fluid cyst which developed postoperatively. 


The postoperative period in the follow-up of 


these patients averaged three years and three 
months. All patients except one had returned 
to productive work and go per cent had re- 
turned to the same kind of work performed 
prior to the onset of their disability. Of the 
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A and B, preoperative x-rays of a male patient, aged thirty-eight, at the time of surgery. 
c and p, films taken at follow-up examination three years later. Note the complete collapse of the 
lumbosacral space for a maximum or three plus narrowing. The patient is asymptomatic. 


130 patients interviewed 87 per cent reported 
100 per cent improvement and none reported 
no improvement following surgery. Examina- 
tion of these patients revealed only five to 
have any limitation of back motion or spasm. 
There was an area of numbness and hypesthesia 
in about 45 per cent of the cases. The return 
of reflexes following surgery was the exception 
and there were definite reflex alterations due to 
the surgical procedure itself. 

Follow-up x-ray examination of the lumbar 
spine in all patients revealed degrees of narrow- 
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ing in 73.8 per cent of patients and arthritic 
changes characterized by sclerosis in 30 per 
cent. However, there was no correlation be- 
tween these x-ray results and the clinical re- 
sults and even patients with severe collapse of 
the intervertebral space were asymptomatic. 
There was only one patient who may possibly 
have had a better result if a spinal fusion had 
been performed. 


CONCLUSIONS 


It must be concluded that the surgical treat- 
ment of a herniated or ruptured intervertebral 
disc consisting of simple excision of the nucleus 
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pulposus is a satisfactory procedure in properly 
selected cases. Spinal fusion does not seem to 
be necessary to insure good results and the long 
period of disability and economic loss contra- 
indicates this as a procedure of choice. 

It is apparent that some patients show a cer- 
tain amount of sensory and reflex changes and 
there is demonstrable narrowing of the inter- 
vertebral disc space as evidenced by the x-ray 
films. This variation in the disc space does not 
produce symptoms. It must be granted that 
the follow-up period may not be sufficiently 
long, the longest period postoperatively being 
ten years. However, these patients are all doing 
well and living happy and useful lives. 


PATIENTS with pneumothorax in whom pleural effusion develops or who 
show insufficient collapse of cavities, a shift of the mediastinum or positive 
sputa in spite of apparently successful and repeated retills may be suffering 
from pleural adhesions. Such patients, W. E. Kunstler thinks, ought to be 
thoracoscoped. He considers this a minor procedure and states that often a 
skillful operator is able to divide these adhesions and thus greatly improve 


the patient’s clinical condition. (Richard A. Leonardo, M.D.) 
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AN EVALUATION OF EXTRAPLEURAL PNEUMONOLYSIS 
WITH LUCITE PLOMBAGE 


A PRELIMINARY REPORT 


Wituram W. BuckINGHAM, M.D., ARCH J. BEATTY, M.D., 
Kansas City, Missouri 


Cuares A. BRASHER, M.D. AND Pout OrroseENn, M.D. 
Mount Vernon, Missouri 


results obtained in sixty-three consecu- 

tive operations using extrapleural pneu- 
monolysis with lucite plombage in the treat- 
ment of pulmonary tuberculosis at the Missour1 
State Sanatorium at Mount Vernon, Missouri, 
from February 2, 1947, until September 21, 
1949. The sixty-three operations were per- 
formed upon fifty-nine patients, twenty-eight 
females and thirty-one males. The average age 
was thirty-five years the youngest being fifteen 
and the oldest sixty. There were fifty-seven 
white and two colored patients in this series. 
All patients except nine were given epidural 
anesthesia. Twenty-five patients had surgery 
upon the right side and thirty patients had 
surgery upon the left side. 

Tuffier first performed the pleuroparietal 
stripping operation in 1891. A multitude of 
substances has been used to maintain pul- 
monary collapse since the first operation was 
performed. These substances include muscle, 
fat, air, paraffin, oil, gauze, cellophane, rubber, 
fiber glass and more recently lucite (methyl 
methacrylate) in the form of spheres. This 
substance was introduced by Wilson and Baker 
in 1945. 

Our study was undertaken to evaluate the 
results obtained at the Missouri State Sana- 
torium, Mount Vernon, Missouri and to deter- 
mine the advisability of continuing this pro- 
cedure due to the recent unfavorable reports 
dealing with this operation. 

By initially selecting some cases to have 
extrapleural pneumonolysis with plombage 
instead of thoracoplasty or some other collapse 
procedure we did not intend to put this opera- 
tion upon a competitive basis with the other 
procedures but rather as another valuable 
supplemental therapy in the thoracic surgeon’s 
armamentarium. We recognize that thoraco- 


T IE purpose of this paper is to analyze the 
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plasty until the present time has been one of the 
most reliable types of collapse therapy. 

There are definite primary and secondary 
indications for performing this type of opera- 
tion as well as definite primary and secondary 
contraindications. 

The primary indications or advantages of 
extrapleural pneumonolysis are moderately and 
far advanced unilateral or bilateral apical or 
subapical lesions with small and medium- 
sized cavities (not more than 4 cm. in diameter), 
selective collapse, low respiratory reserve and 
cardiac insufficiency. 

The secondary indications or advantages of 
this procedure are as follows: It is a one-stage 
procedure; there is no possibility of paradoxic 
respiration; it is a simple technical procedure 
and can be a reversible one; it is the operation 
of choice in adolescents or growing patients 
before they attain adult stature; the operation 
is popular with patients; and it provides a 
cosmetic effect. 

The primary contraindications to this pro- 
cedure with plombage are large or giant cavities 
that are subpleural in position and have thin 
walls that are surrounded by soft exudative 
disease, tuberculous bronchiectasis, free pleural 
space and thick-walled cavities or tuberculomas. 

The secondary contraindications or disad- 
vantages are foreign body, obscures accurate 
postoperative x-ray determinations and thick 
parietal and visceral pleura. 

Primary Indications. In order that we could 
compare extrapleural pneumonolysis using 
lucite with thoracoplasty we performed this 
operation in several cases of moderately to far 
advanced pulmonary tuberculosis. We selected 
cases with unilateral or bilateral apical or sub- 
apical lesions with small or medium-sized 
cavities. When dealing with unilateral lesions 
the usual indication would be a thoracoplasty. 
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However, we desired to investigate whether this 
simpler technical procedure was as adequate 
as thoracoplasty. In the treatment of bilateral 
disease it is of great importance to preserve as 
much breathing capacity as possible. For this 
reason plombage seemed a desirable choice in 
either one or both sides. Extrapleural pneumo- 
nolysis with lucite plombage offers a more 
selective type of collapse than any other type of 
collapse therapy. A large percentage of patients 
with active moderately to far advanced pul- 
monary tuberculosis have a low respiratory 
reserve. Among numerous examples are the 
elderly patients with emphysema, patients 
with previous thoracoplasties, pneumothoraces, 
resections and with spreads or reactivations to 
the contralateral side where a pneumothorax is 
not feasible. A large per cent of patients with 
active to far advanced pulmonary tuberculosis 
have a low cardiac reserve. 

Secondary Indications. The required 
amount of pulmonary collapse can usually 
be carried out with a one-stage operation. 
There is no possibility of postoperative para- 
doxic respiration as may occur following 
thoracoplasty. It is a simple technical procedure 
as compared to a resection or a thoracoplasty. 
It may be a reversible collapse procedure in 
that lucite spheres may be subtracted, or even 
more important, additional spheres may be 
added if the required collapse is not obtained in 
the initial operation. It is the operation of choice 
in adolescents or growing patients before they 
attain adult stature. This operation has often 
been acceptable to patients who have refused 
any other major procedure. The lack of result- 
ant deformity with this procedure is a desirable 
feature, especially in the young female. 

Primary Contraindications. Plombage is con- 
traindicated in collapsing cavities larger than 
4 cm. in diameter. This is especially true if the 
cavity is adjacent to the visceral pleura, or if it 
is a so-called tension cavity. In these cases there 
is great danger of tearing into the cavity during 
the operation or pressure from the plombage 
may cause necrosis of the cavity wall with re- 
sulting bronchial fistula and empyema. In our 
opinion any type of collapse therapy is de- 
batable if tuberculous bronchiectasis exists, 
either with or without cavitation. It is possible 
to close and heal the cavity without improving 
the bronchiectatic disease which may still be the 
source of a positive sputum. A free pleural space 
is a definite contraindication to using plombage 
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because there is great danger of tearing the 
pleura during the procedure. Even if this tear is 
carefully repaired during surgery, there is 
danger of the spheres migrating from the 
extrapleural to the pleural space with subse- 
quent complications. In our opinion very thick- 
walled cavities, so-called inspissated cavities 
and tuberculomas, are not affected by any form 
of collapse therapy and should receive resection 
in the majority of cases. 

Secondary Contraindications. Any foreign 
body may not be tolerated well by some pa- 
tients. However, lucite causes less tissue reac- 
tion than most plombage materials. The 
accuracy of postoperative x-ray cavity detec- 
tion may be obscured because of lucite spheres. 


TECHNIC 


All patients received streptomycin and peni- 
cillin preoperatively. The lateral position on the 
table and the posterior approach was used in all 
cases. Fifty-four operations were done under 
epidural anesthesia and nine received nitrous 
oxide. 

The technic of epidural anesthesia will be 
reviewed briefly as we believe that it has played 
a very important role in preventing postoper- 
ative spreads and reactivations. There were no 
postoperative spreads or reactivations in the 
sixty-three cases. 

All patients were given the usual barbiturate 
sedation the night before surgery and two 
hours before surgery. The foot of the bed was 
elevated five hours before surgery so that the 
tracheobronchial tree would be as free as possi- 
ble of bronchial secretions. No morphine or 
atropine is given preoperatively. 

All patients were skin tested the day before 
surgery with novocain and pontocaine to deter- 
mine sensitivity. A positive pontocaine reaction 
would contraindicate its use and a positive 
novocain reaction would contraindicate epi- 
dural anesthesia. 

The novocain-pontocaine mixture is dis- 
solved in 28 cc. of normal saline solution. Five 
hundred to 600 mg. of novocain and 20 to 
40 mg. of pontocaine are used, depending upon 
the length of the surgery anticipated. To this 
mixture is added 0.5 cc. of 1 to 1,000 adrenalin. 

The patient is placed in the sitting position on 
the operating table with the upper back 
kyphosed and the neck flexed. An assistant 
supports the patient’s head. This position 
greatly facilitates finding the spinous processes, 
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especially in the more obese patients. The skin 
is cleaned with an antiseptic of choice, and the 
site of puncture is selected between the spinous 
processes of the seventh cervical to the third 
thoracic vertebrae. The higher interspaces are 
preferred because the greatest anesthesia should 
be in the apical and subapical regions. 

A small skin wheal is made with 1 per cent 
novocain in the exact midline in the interspace 
selected. A 25 gauge needle is used for this step 
and also to inject the subcutaneous tissue. The 
opening in the skin made by the 25 gauge needle 
is enlarged with a regular 18 gauge needle. A 
short beveled 18 gauge spinal needle is then 
inserted with the stylet in situ. The various 
structures penetrated are recognized by their 
differences in resistance. There is moderate 
resistance at the supraspinous ligament, slight 
at the interspinous ligament and a marked 
resistance at the tough ligamentum flavum. 
When the needle has been advanced to the 
ligamentum flavum, the stylet is removed and 
a drop of normal saline is placed in the hub of 
the needle. The point of the needle is advanced 
very carefully through the ligamentum flavum 
so that the dura mater is not penetrated. This 
step is accompanied with a definite drop which 
sometimes is almost a snap and indicates that 
the needle point is in the epidural space. The 
saline in the hub of the needle will be sucked in 
due to the negative pressure within this space. 
Several cubic centimeters of normal saline are 
injected to clear the needle of any tissue and to 
push the dura away from the needle point so 
that there is no danger of getting into the 
subarachnoid space. If the saline goes in easily, 
an attempt to aspirate blood or spinal fluid 
is made. If this test is positive the needle is 
immediately withdrawn and a higher or lower 
interspace is selected. If the test is negative, 
another drop of saline is placed within the hub 
of the needle, and the “‘drop sign” is usually 
then observed due to the negative pressure 
within the epidural space. 

These tests indicate proper localization 
within the epidural space so the first 10 cc. of 
the anesthetic solution is given. The patient 
will usually complain of quite severe pain in the 
neck, arms, back and shoulders after the first 
5 cc. are given. This pain is due to pressure on 
the nerve roots and is a valuable sign that the 
anesthetic solution is being given in the proper 
space. Ephedrine sulfate 3g to 34 gr. is given 
subcutaneously after the first 10 cc. have been 
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injected to maintain a steady blood pressure 
throughout the operation. The remaining 20 cc. 
are given after a slight pause after each 10 cc. to 
allow for proper dissipation of the solution. The 
total amount of anesthetic solution given is 
30 cc. The patient is then placed with his 
operative side down for ten minutes in order 
to take further advantage of the gravitation of 
the fluid. 

We have preferred the posterior approach in 
all cases. A curved incision of 6 to 8 inches in 
length is made halfway between the lateral 
margin of the scapula and the spinous processes 
of the upper thoracic vertebrae. A small seg- 
ment of the third or fourth rib is usually re- 
sected subperiosteally and the scapula is 
retracted laterally and upward. The extra- 
pleural space is located and the parietal pleura 
is then gently separated from the endothoracic 
fascia. Great care is taken to maintain hemo- 
stasis at all times. The dissection is usually 
started anteriorally and continued laterally 
and posteriorally until the apex and subapical 
region is freed. The parietal pleura is usually 
separated from the mediastinal structures with 
great care. We have always freed the parietal 
pleura to at least the level of the second rib 
anteriorally so that aspiration could be done if 
necessary. 

The entire apex should be freed with care 
being taken to free the mediastinal aspect so 
that a true apicolysis is done. No lung tissue 
is left suspended to the apex. After the extra- 
pleural space is created, the lucite spheres are 
inserted and the wound is closed in layers. The 
average number of spheres that were used was 
thirty-five. 

The postoperative care of these cases is 
relatively simple. Penicillin and streptomycin 
are continued for at least two weeks following 
surgery and are extended if the clinical picture 
or fluoroscopic examination indicates the need. 
Oxygen inhalation is administered for one or 
two hours after the patient returns to the 
ward from the operating room. Morphine 
sulfate 4g to 1¢ gr. or demerol 50 to 75 mg. is 
given every three to four hours, if needed. 

The patients are fluoroscoped the day after 
the operation and it is repeated daily through- 
out the first week. This is done to detect extra- 
pleural effusions and to check the position of 
the lucite pack. If, however, severe pain is 
present, or an amount greater than 100 to 
150 cc. of extrapleural fluid or blood is esti- 
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mated, the patient should be aspirated. This 
procedure not only relieves pressure but also 
keeps the amount of pulmonary collapse within 
desired limits. Aspirations are usually carried 
out in the first or second intercostal space in the 
mid-clavicular line. When large extrapleural 
effusions are present and aspiration is impos- 
sible due to clotting, the extrapleural space is 
reopened and the clots removed. 


COMMENTS 


Sixty-three plombage operations were per- 
formed upon fifty-nine patients. Forty-four 
of these cases were classified as far advanced 
pulmonary tuberculosis and fifteen as moder- 
ately advanced. Forty-seven cases had bilateral 
disease and only twelve had what we classified 
as unilateral disease at the time of their opera- 
tion. All patients had a positive sputum 
preoperatively. 

Primary Indications. There were twenty- 
four cases in which we thought that lucite pack 
was the treatment of choice. All of these cases 
had bilateral disease with the contralateral side 
controlled by pneumothorax (twelve cases) or 
thoracoplasty (twelve cases) and with active 
disease in the operative side. All of these pa- 
tients had a positive sputum immediately 
before surgery. Twenty of the twenty-four 
became sputum-negative after surgery. Thus 
the incidence of conversions was 83.3 per cent. 

A negative sputum means that the patient 
had six negative sputum smears, six negative 
sputum concentrates and a gastric lavage with 
negative culture and negative guinea pig 
inoculation. 

Thus we believe that lucite pack is justified 
treatment in bilateral pulmonary tuberculosis 
with active disease in one side and controlled 
disease in the contralateral side. The respiratory 
reserve in these cases was so inadequate that 
any other form of surgical treatment seemed 
contraindicated. There were thirty-one cases in 
which thoracoplasty might have been the 
operation of choice instead of lucite pack. 
Nineteen of these cases had bilateral disease 
and twelve had unilateral disease. 

Six of these cases have not yet had their 
sputum analyzed postoperatively as they have 
been operated upon less than two months. 
Thus there were twenty-five cases for sputum 
analysis. In this group sixteen became sputum- 
negative. This is an incidence of 66.7 per cent, 
almost as good as is obtained with thoraco- 
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plasty. There were four cases which had 
lucite packs bilaterally. Two of these cases were 
converted. 

Secondary Indications. The secondary ad- 
vantages of extrapleural pneumonolysis are 
self-explanatory, and a discussion of these 
would prolong this paper unnecessarily. 

Primary Contraindications. In our sixty- 
three cases there were three cases of residual 
cavitation beneath the lucite pack. These 
residual cavitation cases all had cavities larger 
than 4 cm. in diameter. They are still positive. 
We did not break into the cavity in any of the 
cases during surgery. However, bronchial 
fistula developed in three cases. Two of these 
cases had giant cavities and a necrosis of the 
wall probably followed the operation due to 
pressure of the lucite spheres. Besides cavita- 
tion seven of our non-converted sputum cases 
had bronchietasis throughout the area of the 
lung in which collapse was desired. The bron- 
chiectasis were visualized by bronchograms 
pre- and postoperatively. Laminographs did not 
show residual cavitation under the lucite 
spheres. In our opinion the sources of the posi- 
tive sputum is from the bronchiectasis which 
we believe is tuberculous in nature. A free 
pleural space is a definite contraindication 
to using plombage because there is great danger 
of a pleural tear during the procedure. One 
patient is reported fully in our illustrative 
case. Cases with tuberculosis and thick-walled 
cavities should have resections instead of 
plombage in the great majority of cases. 

Secondary Contraindications. We have had 
no severe reactions towards lucite. However, 
some untoward reactions have been reported in 
the literature. 


COMPLICATIONS 


The following complications occurred in our 
series of sixty-three cases: bronchial fistula, 
three; major extrapleural hemorrhage, five; 
pleural tear, one; migration of spheres into 
subcutaneous tissue, one; residual cavitation, 
three and cardiorespiratory failure, one. 

In all cases in which bronchial fistula devel- 
oped the lucite spheres were removed. One 
patient died nine months postoperatively from 
the bronchial fistula and empyema. Another 
case has spontaneously closed the small bron- 
chial fistula but still has slight drainage from 
an extrapleural sinus. The third case had a 
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multiple stage thoracoplasty and operative 
closure of the bronchial fistula. 

Four of the five cases in which extrapleural 
hemorrhage developed responded to aspiration. 
The fifth patient died following an unsuccessful 
operative effort to remove an extrapleural blood 
clot which could not be aspirated. This surgery 
was done one month after the insertion of the 
lucite spheres. The lung had been excessively 
compressed and would not respond to inflation 
sO a pneumonectomy was done. The patient 
died twenty hours following the pneumo- 
nectomy from cardiorespiratory failure. The 
low cardiorespiratory reserve was the influenc- 
ing factor for plombage versus pneumonectomy. 

The only case of pleural tear which might 
have been followed by severe complications is 
reported herein. (Figs. 1 to 3.) 

S. A. L., a thirty-eight year old white woman, 
was admitted to the Missouri State Sanatorium 
August 3, 1948, with a history of cough and 
expectoration of three months’ duration. The 
sputum was positive for tubercle bacilli on 
direct smear. A bronchoscopic examination 
revealed nothing abnormal. The patient was 
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diagnosed as having moderately advanced 
pulmonary tuberculosis of the right lung. (Fig. 
1.) The left lung was clear. The patient was 
treated with bed rest for two months. During 
this period she had a six weeks’ course of 
streptomycin (1 gm. daily for forty-two days) 
and the x-ray showed slight improvement. 

On October 5, 1948, a right pneumothorax 
was started. On November 8th a closed intra- 
pleural pneumonolysis was attempted but the 
operation was abandoned due to the finding of 
several pinhead-sized tubercles on the visceral 
pleura. Pneumothorax was discontinued and 
the patient was advised to have extrapleural 
pneumonolysis with lucite plombage at a later 
date when symphysis between the visceral and 
parietal pleura was expected to have taken 
place. 

An extrapleural lucite plombage on the right 
side was performed on February 16, 1949, 
under epidural anesthesia. 

During the operation a 1-inch tear was acci- 
dentally made in the parietal pleura and a 
pneumothorax resulted. The tear was carefully 
repaired with interrupted nylon sutures and 
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the pleural air was aspirated before fifteen 
marbles were placed in the extrapleural space. 
The day after operation the patient complained 
of shortness of breath. During routine fluoro- 
scopic examination a right hydropneumothorax 
was detected underneath the marble pack. 
X-ray confirmed the fluoroscopic finding. 
(Fig. 2.) Approximately goo cc. of air and 
125 cc. of blood were aspirated. X-ray made 
three days postoperatively showed that the 
lung had reexpanded except at the base where 
a small amount of fluid was still present. The 
spheres had all remained in the extrapleural 
space. (Fig. 3.) 

The patient made an uneventful recovery 
and has had a negative sputum since operation. 
She is now on exercise and will soon be ready 
for discharge. Her latest x-ray is shown in Fig- 
ure 4. 

Also in our series there was one case in which 
the spheres migrated subcutaneously. This case 
is one of the three cases included among the 
bronchial fistulas. There were three cases of 
residual cavitation. All of these cases still 
have a positive sputum. One case has refused 
further surgery. The second case is scheduled 
for additional spheres. The third patient has 
such a low cardiorespiratory reserve that fur- 
ther surgery seems contraindicated. There was 
one cardiorespiratory death which occurred 
four days following surgery. This patient was a 
salvage case. There were no cases showing post- 
operative spreads or tuberculous infection 
among the spheres. 


MORTALITY 


There were four deaths in our series of 
sixty-three patients. Thus the over-all mortal- 
ity was 6.3 per cent. The first patient died nine- 
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teen months following the extrapleural pneumo- 
nolysis with lucite spheres. The cause of her 
death was unknown. The patient had been 
discharged seven months prior to death as an 
arrested case. The second case died nine months 
after surgery from a bronchopleural fistula and 
tuberculous empyema. The third case died one 
month postoperatively following the insertion 
of the lucite pack. This is the patient in whom 
an extrapleural clot developed which could not 
be aspirated so a pneumonectomy was done 
after an unsuccessful attempt to inflate the 
lung following the removal of the clot. The 
patient died within twenty-four hours after the 
pneumonectomy from cardiorespiratory insuf- 
ficiency. The fourth patient died four days after 
surgery from cardiorespiratory insufficiency. 
This patient was a salvage case. The corrected 
mortality is two deaths in sixty-three cases, 
1.€., 3.1 per cent. 


SUMMARY AND CONCLUSIONS 


1. Sixty-three operations using extrapleural 
pneumonolysis with lucite spheres are analyzed. 

2. The early results obtained are encourag- 
ing; we will continue a careful scrutiny of these 
cases. 

3. We intend to continue this procedure for 
the present with cases that have fulfilled the 
indications that we have outlined. 
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BRACHIAL PLEXUS ANESTHESIA 


COMPARATIVE STUDY OF AGENTS AND TECHNICS 


Wattace M. SHAW, M.D. AND BENJAMIN Root, M.D. 


Flushing, New York 


performed for surgical anesthesia various 

agents and technics were used in an attempt 
to evaluate their effectiveness and the duration 
of anesthesia obtained. Observations of this 
nature have not been completely presented 
previously. The blocks included in this report 
were performed by the authors from November, 
1945, to May, 1949. Ninety-one per cent of the 
patients were young adult males between the 
ages of nineteen and forty-eight years of grade 
one physical status! in the military service. The 
remainder were patients in a municipal general 
hospital. Almost all the operations performed 
were elective in nature and consisted of ortho- 
pedic and plastic reconstructions of the hand 
and forearm. The others were sequestrectomies, 
bone grafts, incisions for drainage or repair of 
fresh lacerations. 

The agents used were as follows: (1) 2 per 
cent procaine in saline plus epinephrine in a 
final concentration of from 1: 300,000 to I : 200,- 
000; (2) 2 per cent procaine plus 0.1 per cent 
pontocaine hydrochloride in saline plus epi- 
nephrine 1:200,000; (3) 144 per cent mono- 
caine formate in saline plus epinephrine 1 : 300,- 
000; (4) 2 per cent procaine hydrochloride in 
normal saline solution. 

In all patients an attempt was made to 
anesthetize the brachial plexus where it crossed 
the first rib. The methods used included: 
(1) Supraclavicular approach in which con- 
tact with the brachial plexus as manifested 
by paresthesias was sought; (2) supraclavicular 
approach after Patrick’s? technic in which a 
“‘wall of anesthesia” was infiltrated along the 
first rib without intentionally seeking to obtain 
paresthesias. If paresthesias were elicited, 10 cc. 
of the solution were injected at that point in 
addition to the infiltration; (3) continuous 
brachial plexus anesthesia. 

Results were evaluated according to the fol- 
lowing criteria: Excellent: No other anesthesia 
or method was necessary and there were no 
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complaints of pain or discomfort. Satisfactory: 
The block was effective for more than one hour 
but other anesthesia was necessary either be- 
cause the operation outlasted the block or in 
order to allow operating on another area of the 
body, i.e., donor sites for skin, tendon or bone 
grafts. Unsatisfactory: Anesthesia was either in- 
sufficient to permit operation or the patient 
experienced pain at the operative area or site 
of the tourniquet within one hour of the original 
block. 

Anesthesia time was measured from the com- 
pletion of the blocking procedure. The termina- 
tion of block anesthesia could be determined in 
those cases in which a long operation outlasted 
the block anesthesia. Otherwise the duration of 
anesthesia was recorded up to the completion 
of the operation. From these two sets of figures 
the expected duration of anesthesia could be 
approximated. 

Results with Procaine plus Epinephrine. One 
hundred ninety-three brachial plexus blocks 
were performed with a solution of 2 per cent 
procaine containing epinephrine (1:300,000 to 
I: 200,000) in quantities ranging from 30 cc. to 
50 cc. Most of these procedures were completed 
without seeking paresthesias. Of these blocks 
122 were excellent, thirty-one satisfactory and 
forty unsatisfactory. 

The duration of anesthesia as recorded in 
153 successful blocks is shown in Table 1. It 
will be seen that in thirty-one patients block 
anesthesia wore off before the completion of 
the operation. During fifty-nine operations last- 
ing from sixty-one to ninety minutes, nine 
blocks (15 per cent) wore off. In forty-eight 
operations lasting from 91 to 120 minutes 
twenty-one blocks (45 per cent) wore off. Dur- 
ing ten operations lasting from 121 to 150 min- 
utes no blocks terminated. 

We can expect anesthesia to last somewhat 
longer than ninety minutes when an effective 
blockade of the brachial plexus is accomplished 
with this procaine epinephrine solution. 
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Results with Procaine and Pontocaine plus 
[‘pinephrine. Brachial plexus blocks were ad- 
ministered to 156 patients using from 30 cc. to 
50 cc. of a solution containing 2 per cent pro- 
caine, 0.1 per cent pontocaine and epinephrine 
(1:200,000). Paresthesias were sought in all 


TABLE 1 
DURATION OF ANESTHESIA WITH PROCAINE PLUS 
EPINEPHRINE 


61/| QI 
Duration of Anesthesia in | to 9 


‘ to | to 
Minutes* 60 
go |120 


34| 50| 27/10] 1 | 122 
Bak 


Excellent (did not wear off 
during operation) 
Satisfactory (did wear off 


during operation) 


of 1 | 31 
| 


* The duration of anesthesia for excellent blocks is 
given from the completion of the blocking procedure to 
the termination of the operation. 


patients in this series. Of these 112 were con- 
sidered excellent, twenty-three satisfactory and 
twenty-one unsatisfactory. Many of the proce- 
dures listed as unsatisfactory were supple- 
mented only by local infiltration at the wrist. 
In one such case 20 cc. of 2 per cent procaine 
were added locally a short while after the 
beginning of the operation. Anesthesia was 


TABLE II 
DURATION OF ANESTHESIA WITH PROCAINE AND 
PONTOCAINE PLUS EPINEPHRINE 


61 | 91 


Duration of Anes- | to | te 


Total 
thesia in Minutes 211 | 
120|150| 180 


Excellent (did not | 
wear off during oper-| | | 

32| 28| 21| 6 

Satisfactory (did wear ths 
off during operation) | 3] | 4 


104 


then adequate for the total procedure which 
lasted six hours. 

The durations of the successful blocks are 
recorded in Table u. It is evident that no block 
terminated in less than ninety minutes. In 
fifty-four operations lasting from 91 to 150 


minutes only five blocks (9 per cent) ended 
before the operative procedure was completed. 
Four blocks (29 per cent) terminated during 
fourteen operations lasting from 151 to 210 
minutes. In four cases lasting over 210 minutes 
two blocks wore off. 


TABLE Iil 
ANESTHESIA WITH 
EPINEPHRINE 


DURATION OF MONOCAINE PLUS 


61 I21|151 
to to | to | Total 
go 150 


Duration of Anesthesia in 
Minutes 


Excellent (did not wear off dur- 
ing operation)..............| 

Satisfactory (did wear off during. 
operation) | 


* Without epinephrine. 


With the solution and technic used one can 
expect that at least two and one-half hours of 
anesthesia will be obtained with successful 
blocks. 

Results with Monocaine. In an attempt to 
find a long-acting anesthetic agent that would 
have a toxicity no greater than that of pro- 
caine, monocaine formate* was tried. It has 
been shown* that 144 per cent solutions of 
monocaine are approximately equal in toxicity 
to 2 per cent solutions of procaine and provide 
longer lasting anesthesia. Large volumes of 
I per cent and 114 per cent monocaine solu- 
tions have been used by Rovenstine and Apgar‘ 
in caudal anesthesia without toxic reactions. 

The results of nine brachial plexus blocks 
performed with 114 per cent monocaine for- 
mate are shown in Table 111. The first block 
was performed without a vasoconstrictor and 
the anesthesia which was complete lasted only 
sixty-five minutes. In the other eight cases 
epinephrine (1:300,000) was added to the anes- 
thetic solution; seven were excellent lasting 
from 75 to 180 minutes and one was satisfac- 
tory wearing off in eighty minutes. 


* Monocaine formate crystals were supplied through 
the courtesy of the Novocol Chemical Manufacturing 
Company. The 1}4 per cent solution was prepared in 
distilled water containing 0.5 per cent sodium bisul- 
phite and o.1 per cent chlorobutanol. It was sterilized 
by steam at 15 pounds pressure for fifteen minutes. 
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Anesthesia lasting over two hours can be ex- 
pected from successful blocks with this mono- 
caine and epinephrine solution. The efficacy of 
this drug is not apparent from the figures on 
duration of anesthesia. The onset of anesthesia 
was more rapid and the anesthesia more com- 
plete even to the extent of complete abolition 
of motor function. It is recognized and empha- 
sized that these few cases are insufficient basis 
for definite conclusions. They are reported 
merely to stimulate interest and suggest fur- 
ther investigation. 

Results with Procaine. A solution of 2 per 
cent procaine without an added vasoconstrictor 
was used in performing twenty-three brachial 
plexus blocks. Of these eighteen were excellent 
and five unsatisfactory. This solution was used 
for operations expected to be of short duration 
only. As a result none of these blocks wore off 
before the completion of the operation. It is 
impossible to estimate expected duration of 
anesthesia with 2 per cent procaine from these 
figures. 

Results with Continuous Brachial Plexus An- 
esthesia. In an attempt to extend the use of 
brachial plexus anesthesia to longer operations 
Ansbro®:* devised a method of continuous bra- 
chial plexus block using a malleable needle left 
in position. Forty to 100 cc. of 1 per cent pro- 
caine without epinephrine were injected by 
means of a continuous setup. In this way a 
“flooding action” was used. A somewhat simi- 
lar technic was attempted independently by 
one of us (W. M. S.) using a 4F. ureteral 
catheter. Plexus block was first performed ac- 
cording to orthodox technics. Then a fifteen- 
gauge needle was inserted so that its tip lay in 
the vicinity of the brachial plexus. The cathe- 
ter was threaded through and the needle with- 
drawn. At one-hour intervals 30 cc. of 2 per 
cent procaine without epinephrine were admin- 
istered through the catheter. In all nine pa- 
tients the original block was effective. In five 
patients the first additional dose was not effec- 
tive. However, in the other four anesthesia was 
excellent, two patients being anesthetized 2! 
hours and two, three hours. The method was 
not pursued further although if larger volumes 
are used after the technic of Ansbro, better 
results are more likely. 

Significance of Paresthesias. Among 192 
blocks in which paresthesias were intentionally 
sought 13 per cent showed unsatisfactory re- 
sults. In 198 procedures in which paresthesias 
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were not sought though frequently elicited 
20 per cent were unsatisfactory blocks. The 
incidence of paresthesias was recorded in 120 
cases in this latter group. These results are 
presented in Table rv. When paresthesias were 
elicited, effective anesthesia was obtained in 


TABLE Iv 
RESULTS OF BRACHIAL PLEXUS BLOCKS ACCORDING TO 
PARESTHESIAS ELICITED IN 120 CASES 


Percentage 


Paresthesias Elicited 


. Two or more........| 
. Total of 1, 2, 3, 4.... 
. Questionable........ 
. No paresthesias..... 


. Total of 6, 7 


. Total of all 


85 per cent. When no paresthesias or question- 
able paresthesias were evoked, the blocks were 
effective in only 67 per cent. It is apparent that 
anesthesia is more likely to be effective when 
paresthesias are elicited during the blocking 
procedure. 

Complications. In this series of 390 brachial 
plexus blocks there were no cases of clinically 
recognizable pneumothorax, emphysema, nerve 
damage, disorientation, convulsions or other 
major complication. Puncture of the subclavian 
artery by the exploring needle occurred in an 
estimated 30 per cent of patients. This was 
asymptomatic and harmless. Three patients 
showed supraclavicular tenderness without red- 
ness, swelling or ecchymosis for two or three 
days. This was thought to be due to small 
hematomas or trauma by the needle. 

Toxicity of Pontocaine. Until recently there 
had been a hesitancy to use pontocaine in the 
large doses required in regional anesthesia be- 
cause of its relatively high toxicity.7* However, 
in a series of 500 obstetric patients receiving 
30 to 40 mg. of pontocaine into the caudal 


No. of 
Cases | ,. Satis- 
| Excel- fac satis- 
lent | 
tory 
tory 
61 17 22 
63 21 19 
3. 30 60 10 
4 25 68 20 12 
5 72 60 25 15 
6 12 58 17 25 
7 30 42 22 36 
a 48 46 21 33 
ls 54 26 20 
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canal as an initial mjection during continuous 
analgesia a lack of serious systemic toxicity was 
reported.* Moore” has recently reported a large 
series of cases in which pontocaine was injected 
into the patients with only one severe reaction 
in 1,004 procedures. 

In the present series of 156 blocks and in an 
additional 365 cases observed by one of us 
(B. R.) in which 30 to 50 mg. of pontocaine 
were injected into the supraclavicular area of 
the patients along with approximately 800 mg. 
of procaine and 0.3 mg. of epinephrine we were 
impressed by the absence of toxic signs suffi- 
cient to warrant treatment. In some patients 
palpitation and apprehension were noted; nau- 
sea and vomiting were seen twice and there 
were no complaints of neurologic sequelae. In 
proper evaluation of these experiences it must 
be reiterated that 91 per cent of these patients 
were healthy young males. 


SUMMARY AND CONCLUSIONS 


1. Results of 390 brachial plexus blocks are 
reported with special reference to comparisons 
of agents and technics used. Of these blocks 
68 per cent were excellent, 15 per cent satis- 
factory and 17 per cent unsatisfactory. 

2. Expected duration of brachial plexus anes- 
thesia with a procaine and epinephrine solution 
is approximately ninety minutes. 

3. Addition of pontocaine to this solution of 
procaine and epinephrine increases the expected 
duration of anesthesia to 150 minutes. 

4. A solution of monocaine formate and epi- 
nephrine provides rapid, complete brachial 
plexus anesthesia lasting beyond 120 minutes. 
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5. Continuous brachial plexus anesthesia re- 
quires large volumes of solution for excellent 
results. 

6. Eliciting paresthesias during brachial 
plexus blocks increases the percentage of suc- 
cessful procedures. 

7. Injection of large doses of pontocaine 
hydrochloride into the region of the brachial 
plexus is not attended by serious toxic effects. 
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SCALENUS ANTICUS SYNDROME* 


UNUSUAL DIAGNOSTIC AND THERAPEUTIC ASPECTS 


D. Hoven, M.D., Joun A. Murpuy, M.D. AND A. FRANK PORTMANN, M.D. 


Cleveland, Ohio 
G se Adson and Coffey! first demon- 


strated that the scalenus anticus muscle 

was involved in the production of neuritic 
and vascular disturbances of the upper ex- 
tremity when a cervical rib was present, there 
have been many reports of such cases in the 
medical literature. Ochsner, Gage and deBakey’? 
further reported several patients with this 
neurovascular syndrome in the absence of 
cervical ribs. There has been a diversity of 
opinion as to how the scalenus anticus muscle 
plays its pathogenic role in the development of 
such symptoms. The most comprehensive 
study of the relationship of the scalenus 
anticus muscle to the production of pain in 
this syndrome was carried out by Swank and 
Simeone.’ 

The purpose of this paper is to report forty- 
two patients seen in the last three years on 
whom a diagnosis of scalenus anticus syndrome 
has been made and especially to record many 
of the unusual and difficult diagnostic and 
therapeutic problems that have been en- 
countered. This disorder is not uncommon, yet 
most of the patients have had diagnoses of 
myalgia, myositis, fibrositis, neuritis and 
cervical arthritis made before the correct diag- 
nosis is considered. 

Forty-two patients presenting forty-five 
scalenus anticus syndromes have been seen 
by the authors. Three patients had both upper 
extremities involved. Twenty-eight patients 
were subjected to scalenotomy or some pro- 
cedure such as excision of a cervical rib or 
anterior thoracic sympathectomy in addition 
to the scalenotomy. Two of the patients 
operated upon were re-explored because of 
recurrence of pain. Five patients have been 
advised to have a scalenotomy, and nine have 
responded satisfactorily to conservative ther- 
apy. (Table 1.) 

Table 11 indicates that this group of patients 
presented the characteristic findings reported 
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by others. It is well known that the majority 
of patients presenting symptoms and signs of 
this disorder are female and that the syndrome 
more commonly occurs on the left side. The 
average duration of symptoms prior to the 
establishment of a diagnosis was 23.6 months 


TABLE 1 
RESULTS OF TREATMENT 
Treatment 
Conservative 
Scalenotomy 
Advised to have scalenotomy 
Results of Scalenotomy 
Complete relief of symptoms 
Satisfactory relief of symptoms 
Poor relief or recurrence of symptoms 


TABLE 1 
ANALYSIS OF SYMPTOMS AND SIGNS 
No. of patients 
No. of syndromes 
No. of patients operated upon 


Average age 

Range of ages 

Average duration of symptoms 
Side involved * 


yr. 
.6 mo. 


Bilateral 

Patients with cervical ribs or elongated trans- 

Tenderness of scalenus anticus............. 
Not recorded 

Neurologic symptoms and signs 
Motor weakness.................. 


Vascular signs and symptoms.............. 
Adson maneuver positive 


although the range was from three days to 
eighteen years. Cervical ribs or transverse 
processes of the seventh cervical vertebra 
sufficiently elongated to be considered as con- 
tributing to the pathogenesis of pressure on 
the brachial plexus were found in nine of the 
forty-two patients. Neurologic signs or symp- 
toms were found in all the patients, and in 


* From the Department of Surgery, Western Reserve University, and The University Hospitals of Cleveland, 
Cleveland, O. 
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All 


42 
45 
28 
kate ae 
3 
9 
44 
45 
, 34 
7 
20 


Fic. 1. Fast and slow plethysmographic tracings recorded from the left third finger on a Burch-Winsor plethys- 
mograph; both records demonstrate the marked reduction in not only pulse amplitude but also the total volume 
of the part when the patient voluntarily holds his breath. This is the usual occurrence in normal individuals. The 
cessation of respiration should accordingly not be advised while the scalenus anticus muscle is being placed under 


tension. 


twenty vascular as well as neurologic changes 
were observed. Tenderness on palpation of the 
belly of the scalenus anticus muscle was present 
forty-one times and was not recorded on one 
occasion. Extending the neck and rotating the 
head to the affected side reproduced or accen- 
tuated the pain in the extremity in twenty- 
seven instances. Reduction or obliteration of 
the oscillometric index was also observed when 
this maneuver was positive. This occurred on 
ten occasions when no vascular signs or symp- 
toms were present; and since it Is not uncom- 
mon in normal individuals, no great significance 
can be attached to it unless signs of arterial 
insufficiency are encountered, and the contra- 
lateral maneuver produces no change in the 
uninvolved extremity. The patient must also 
be cautioned not to hold his breath for this in 
itself will interfere with the peripheral circu- 
lation. (Fig. 1.) 

From the observations made on this series 
of patients the scalenus anticus syndrome may 
be divided into an acute and chronic stage. The 
principal difference between the two is the 
almost constant presence of a history of acute 
trauma, the severity and diffuseness of the pain, 
the presence of muscle spasm and the relatively 
prompt response to conservative therapy in 
the acute stage. The chronic stage need not 
necessarily be associated with trauma although 
it frequently is; localized paresthesias and 
atrophy are more common and complete relief 
of symptoms is obtained in most instances only 
after a scalene tenotomy. There may be excep- 
tions to the preceding statements. For instance, 
the untreated acute scalenus anticus syndrome 
following trauma may progress into a chronic 
stage as it did in eight of the patients operated 
upon. The type of acute trauma that may 
precipitate this syndrome varies tremendously 
and need not necessarily be of great severity. 


On two occasions the acute syndrome de- 
veloped in young mothers two to three weeks 
after they commenced carrying the baby 
around on their left arm. On one occasion it 
appeared within a few hours after a young 
woman sharply rotated her head to scold a child 
and experienced a sensation of tightness in the 
right side of her neck. In another instance a 
woman started a course in plastic molding 
that required an unusual amount of muscular 
exertion. A few hours after her first lesson 
intense diffuse pain and muscle spasm de- 
veloped throughout the arm. Nine patients 
have been observed with the acute syndrome 
and in eight the symptoms were apparently 
induced by trauma. The ninth patient was a 
woman fifty-two years of age with rheumatic 
heart disease and recurring episodes of acute 
intramuscular fibrositis involving various por- 
tions of the body. On one occasion the muscles 
of the right side of the neck (trapezius, sterno- 
cleidomastoid and scaleni) were involved, and 
diffuse pain throughout the arm, spasm of the 
biceps and triceps and weakness of extensors 
of the wrist occurred. The tenderness and 
spasm of the sternocleidomastoid and trapezius 
were not relieved with procaine injection into 
the scalenus anterior, but the diffuse pain and 
muscular spasm in the arm were abolished. All 
of the nine patients seen with the acute syn- 
drome have had a palpably enlarged, tender, 
scalenus anticus muscle, and they have all 
responded satisfactorily to cessation of muscu- 
lar activity, the application of heat to the neck, 
short wave diathermy, support of the extremity 
in a sling and in most instances injections of 
I per cent procaine hydrochloride into the 
scalenus anticus muscle. In two of the nine 
patients the injection of procaine was not 
performed. The foliowing case history illus- 
trates the acute syndrome: 
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A twenty-four year old married primipara 
was delivered of a boy on June 5, 1948. No 
postpartum complications occurred, and the 
patient experienced no pain in the left arm 
until she had returned home and had assumed 
the care of the baby for a week. At this time 
she experienced over the course of a few hours 
a progressively more disturbing numbness in 
the tips of all fingers, a diffuse aching in the 
forearm and heaviness throughout the entire 
arm. The discomfort was moderate during the 
early hours of the succeeding few days, by 
evening it was rather intense and during the 
night it frequently aroused her from sleep. 
Rest was obtained only after the ingestion of 
codeine. During the day she could obtain some 
relief by supporting her left forearm with her 
right hand and by resting her left hand on the 
top of her head. At the time of examination 
ten days after the onset there was hyper- 
esthesia over the finger tips, no other sensory 
change, no motor weakness, moderate spasm 
of the muscles of the forearm, no tenderness 
around the shoulder joint and an enlarged, 
tender, scalenus anticus muscle on the left. 
Gentle pressure on the muscle accentuated the 
pain and hyperesthesia in the extremity. There 
was no difference in the temperature of the skin 
of the two hands. Pulse amplitude of the radial 
arteries was equal to palpation. There was a 
diminution of the oscillometric index from 1.4 
to 0.7 on the left with rotation of the head 
to the left and extension of the neck. No change 
in the index was observed on the right side 
when the corresponding maneuver was per- 
formed. Roentgen examination of the cervical 
spine demonstrated no cervical rib, arthritis or 
anomaly of the first rib. The patient was 
advised to apply heat to the neck and to carry 
the baby with the right arm temporarily and 
then to alternate arms. There was a progressive 
subsidence of all pain and paresthesias during 
the ensuing ten days. 

The chronic stage of this disorder has fre- 
quently in our experience been the result of 
repeated prolonged exertion involving the 
musculature of the neck and shoulder regions. 
One patient employed by a tailoring establish- 
ment did nothing but repeatedly lift a heavy 
iron with his right hand. In another patient, a 
nurse, a bilateral syndrome developed a few 
weeks after the patient started to care for a 
complete invalid whom she had to lift several 
times daily. 
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One of the features of this disease that leads 
to easy misinterpretation is the presence of a 
traumatic myositis involving muscles other 
than the scalenus anticus. The other muscles 
commonly associated with spasm of the 
scalenus anticus are the trapezius, deltoid, 
rhomboids and pectoralis major. The myositis 
of the scalenus produces the characteristic 
neurologic and vascular manifestations in the 
extremity. The pain and tenderness originating 
in the other muscles will not, of course, be 
relieved with either the injection of procaine 
hydrochloride into the scalenus or by a scalene 
tenotomy. Scalenotomy for the relief of pain 
in the upper extremity may be justified in 
these circumstances, but the patient should be 
forewarned that all symptoms will not dis- 
appear. It has been our experience that after 
the pain in the upper extremity has been 
relieved by operation, the pain arising in other 
muscles assumes much greater importance to 
the patient. After one such instance we have 
been reluctant to operate upon those patients 
who present evidence of a diffuse myositis of 
the neck and shoulder. This condition must be 
carefully differentiated from the superior type 
of scalenus anticus syndrome described by 
Swank and Simeone. In the latter there may 
be pain and tenderness in many of the muscles 
of the shoulder girdle, presumably from the 
muscular spasm, secondary to pressure by the 
scalenus anticus on the roots of the fourth, 
fifth and sixth cervical nerves. The injection of 
procaine hydrochloride into the scalenus muscle 
will alleviate this type of pain and differentiate 
it from a traumatic or inflammatory myositis 
involving the same muscles. 

The diagnosis of the scalenus anticus syn- 
drome is not difficult provided the physician 
keeps the disease in mind. The diagnostic tests 
which we believe are of value are local tender- 
ness of the belly of the scalenus anticus, the 
relief of pain following the injection of procaine 
into the muscle and the Adson maneuver. 
The recording of oscillometric indices during 
the Adson maneuver is of assistance in some 
instances provided there is no cessation of 
respiration. 

There are two aspects of these tests that may 
be easily misinterpreted. During the course of 
performing the Adson maneuver on a patient 
who complained of diffuse aching in the left 
arm and coldness of the left hand it was noted 
that the oscillometric index on the left side 


414 


became o when the head was rotated to either 
left or right whereas the index on the right side 
became 0 only when the head was rotated to 
the right. These observations led to a recording 
of the oscillations in the lower extremities, and 
it was found that they also were reduced to o 
when the head was rotated to the right, but 
that there was no change when rotation of the 
head to the left was carried out. A hyperactive 
carotid sinus on the right accounted for the 
observations. A diagnosis of left scalenus 
anticus syndrome was made, and the patient 
obtained complete relief from a scalenotomy. 
Such circumstances will be encountered in- 
frequently; but when bizarre reductions in the 
pulse amplitude, blood pressure or oscillogram 
occur, a hypersensitive carotid sinus should be 
considered. 

Another unusual feature of the diagnostic 
tests concerns the injection of procaine hydro- 
chloride into the muscle. Occasionally a patient 
is encountered who has vascular changes in the 
extremity not only when the arm is in certain 
positions or during the diagnostic maneuvers 
but also at all times presents evidence of a 
constant reduction in arterial circulation. In 
these circumstances the patient may not be 
completely relieved with the intramuscular 
injection of procaine, but may require infiltra- 
tion of the stellate ganglion as well. Such a 
condition could arise when there has been 
sufficient irritation of postganglionic fibers 
from the stellate ganglion to the brachial plexus 
so that the mere relief of pressure does not 
abolish the irritation, and complete paralysis 
of the sympathetic fibers is necessary to permit 
vasodilatation. Our limited experience does 
not allow us to state whether scalenotomy alone 
would ultimately relieve a chronic arteriospasm 
of this nature. When stellate ganglion block 
with procaine has been necessary to abolish 
arteriospasm we have felt justified in perform- 
ing an anterior preganglionic thoracic sym- 
pathectomy according to Telford’s method‘ 
simultaneously with the scalenotomy. The 
following case history illustrates such a 
situation: 

J. S., a thirty-two year old male was ad- 
mitted to the hospital in October, 1946, com- 
plaining of pain of a dull, aching character in 
the right arm and hand and around the right 
scapula. The pain had been present for sixteen 
months, at first intermittently and for the past 
six months constantly. He had also observed 
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that his right hand was colder than his left and 
that all symptoms were accentuated by expo- 
sure to cold. He had had ulceration at the tip 
of two fingers of the right hand which had 
healed slowly but spontaneously. Examination 
showed slight tenderness of the scalenus anticus 
muscle, and local pressure accentuated the pain 
in the arm. The Adson maneuver was negative. 
The right hand was paler than the left and 
cooler to palpation. The temperature of the 
right hand was consistently 2 to 4°c. lower 
than that on the left. Two injections of pro- 
caine hydrochloride into the scalenus anticus 
muscle gave considerable but incomplete relief 
of pain. Fifteen minutes after each injection 
the stellate ganglion was infiltrated with 8 ml. 
of 1 per cent procaine hydrochloride. Complete 
vasodilatation in the hand resulted, and all 
pain disappeared. At operation the scalenus 
anticus muscle was enlarged, and after tenot- 
omy there was an obvious release of the sub- 
clavian artery and rotation of the brachial 
plexus. A thoracic sympathectomy was per- 
formed through the same incision. The rami 
of the second and third ganglia were incised; 
the sympathetic chain was cut below the third 
ganglion and the cephalic end brought up into 
the wound. His postoperative course was un- 
complicated. Complete relief of pain resulted 
immediately and has persisted for two and a 
half years. 

The operation of scalenotomy is performed 
with minor variations according to the technic 
advocated by Adson.® We have found it neces- 
sary to incise the clavicular insertion of the 
sternocleidomastoid muscle only when a tho- 
racic sympathectomy is simultaneously per- 
formed. The omohyoid has frequently been 
found to be enlarged and taut. When so en- 
countered it is incised and not resutured. In 
certain instances the cervical fascia posterior 
to the scalenus anticus muscle may contribute 
to pressure upon the brachial plexus. When- 
ever it is found to be tense or fibrotic, it should 
be incised transversely. 

During the course of these operations three 
complications were encountered. The pleura 
was inadvertently opened on one patient. A 
saline sponge was placed over the opening. 
Aside from a mild subcutaneous emphysema 
lasting a few days postoperatively no difficulty 
resulted. In one other patient, during the course 
of the dissection, lymph appeared in the wound. 
The opening in the lymphatic vessel was 
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identified, clamped and ligated, but it was not 
possible to identify this vessel as thoracic duct. 
No incisional lymphedema or lIymphorrhea 
developed. 

One other complication of the operation to 
which Adson® has alluded was spontaneous 
rupture of the subclavian artery. It occurred 
to one of us (W. D. H.) not during the course 
of a scalenotomy but on exploration of the 
brachial plexus for post-traumatic pain and 
paralysis of the upper extremity. Since the 
operative approach is the same for the two 
procedures, it does not seem out of place to 
mention it here. The patient was a fifty-two 
year old man with moderate generalized 
arteriosclerosis. He had experienced a wrench- 
ing injury of the right upper extremity which 
resulted in a flaccid paralysis of the extensors 
of the hand and fingers and severe pain and 
coldness of the hand. It was our intent to 
explore the brachial plexus and simultaneously 
perform an anterior thoracic sympathectomy. 
The patient was placed on his back and given 
a gas-oxygen-ether anesthetic. The neck was 
extended and the head rotated slightly to the 
left. A 12 cm. right supraclavicular incision 
was made through the skin. As soon as the 
platysma was incised, there was a rush of 
arterial blood from the depths of the wound. 
The bleeding was controlled with digital pres- 
sure with considerable difficulty only after an 
abundant loss of blood. The cervical fascia was 
incised and the scalenus anticus muscle 
transected. The subclavian artery was found 
to be directly under the thumb producing 
pressure. A hemostat was placed proximally 
on the artery and the pressure removed. It was 
found that the thyrocervical axis had torn off 
the subclavian artery so that repair was impos- 
sible. Ligations of all vessels were carried out, 
and it was noted that the walls of the artery 
were extremely fragile and brittle. Fifteen 
hundred ml. of whole blood were given the 
patient during the operation. The patient died 
six months later from causes unassociated with 
the injured arm, and a section of the sub- 
clavian artery showed a severe degree of 
arteriosclerosis with extensive calcification to 
be present. We have had difficulty accounting 
for this fracture of the artery at the time of 
operation. The only predisposing factor that we 
can ascribe to the accident is hyperextension of 
the neck and rotation of the head putting undue 
tension on a badly diseased subclavian artery. 
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In this series of patients two operative 
failures have occurred. Both patients were 
re-explored and, unfortunately, completely 
satisfactory explanations for the cause of 
recurrence were not forthcoming. Pain may 
persist or recur after a scalenotomy because of 
an incorrect diagnosis, failure to transect the 
whole muscle, trauma to the brachial plexus, 
perineural fibrosis and failure to recognize 
chronic arteriospasm that requires a sym- 
pathectomy for relief. The following abbre- 
viated history illustrates two of the afore- 
mentioned causes of failure: 

Mrs. M. G. was admitted to University 
Hospitals on December 30, 1946, complaining 
of pain in the third and fourth fingers of the 
left hand, in the left forearm and left side of 
the neck. Her symptoms started one week after 
a fall during which she was caught by the left 
arm and partially supported. Her symptoms 
were more prominent in cold weather. Exami- 
nation showed hyperesthesia of the left hand 
over the distribution of the ulnar nerve. There 
was moderate atrophy of the small muscles 
of the left hand. There was a diminished skin 
temperature and increased sudomotor activity 
of the left hand compared with the right. The 
left scalenus anticus muscle was enlarged and 
tender. A procaine injection of the muscle 
afforded complete relief of pain. She was dis- 
charged on December 31, 1946, and readmitted 
on January 26, 1947. The following day a left 
scalenotomy was performed without complica- 
tion; and when the patient recovered from the 
anesthetic the aching had disappeared from 
the upper extremity. The remission of symp- 
toms persisted until the last week of February, 
1949, when over the course of a few days the 
same syndrome reappeared. The patient was 
readmitted to University Hospitals on March 
22, 1949, and findings similar to those pre- 
viously recorded were noted. A stellate ganglion 
infiltration with procaine hydrochloride afforded 
immediate relief of all symptoms. The left 
supraclavicular fossa was explored on March 
24, 1949. A band of muscle about 4 to 5 mm. in 
diameter was encountered where the scalenus 
anticus muscle ordinarily would have been 
found. This band was taut and free of fibrosis. 
It was sectioned transversely and the two ends 
retracted 2 to 3 cm. The cephalic end of the 
previously transected portion of the scalenus 
anticus muscle could be palpated high in the 
neck above the brachial plexus and was not 
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thought to be contributing to the recurrence of 
symptoms. The small muscle band that was 
found and cut could only have been a portion 
of the scalenus anticus that was not recognized 
at the initial operation. Since a definite mecha- 
nism for producing pressure on the brachial 
plexus was encountered and eliminated, it was 
considered unlikely that a thoracic sym- 
pathectomy would be of any more assistance. 
Consequently the wound was closed. For about 
one week following the operation all pain in the 
hand and arm disappeared. Thereafter, how- 
ever, the symptoms returned in a pattern 
similar to that noted before. 

It is difficult to explain the failure of the last 
exploration of the supraclavicular fossa. There 
was little fibrosis remaining from the original 
operation. Nothing remained, after section of 
the remnant of muscle, that could cause pres- 
sure on the anterior surface of either the 
brachial plexus or subclavian artery. Both 
were completely visualized and found to be 
free of pressure. No hematoma that might have 
been a source of pressure developed during the 
postoperative period. It is possible that the 
prolonged pressure exerted upon the brachial 
plexus produced sufficient perineural inflam- 
mation to cause a persistence of symptoms. 
Six weeks following the operation priscol was 
administered orally with partial relief, but it 
is expected that the ultimate satisfactory 
solution of this patient’s difficulty will only 
follow a thoracic sympathectomy. 


SUMMARY 


Forty-two patients with forty-five scalenus 
anticus syndromes have been reviewed. The 
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syndrome may be divided into an acute and 
chronic stage; the former in general responds 
to conservative therapeutic measures and the 
latter for the most part must be treated with 
scalenotomy. Muscular exertion stands out as 
a precipitating factor in the pathogenesis of 
the syndrome. Traumatic myositis of muscles 
of the shoulder girdle and neck must be differ- 
entiated from the superior type of scalenus 
anticus syndrome described by Swank and 
Simeone. The injection of procaine hydro- 
chloride into the scalenus anticus muscle 
should not anesthetize the stellate ganglion 
until relief of pain from the intramuscular 
injection can be evaluated. If the relief of pain 
is not satisfactory following the intramuscular 
procaine injection, the stellate ganglion should 
be infiltrated. If relief of pain then is obtained 
and operative correction is contemplated, a 
thoracic sympathectomy should be performed 
simultaneously. A discussion of operative com- 
plications and postoperative recurrences is 


included. 
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EFFECTS OF LOCAL ALKALINE PHOSPHATASE IN EXPERI- 
MENTALLY PRODUCED FRACTURE IN THE RABBIT* 


Everett D. JONEs, M.D. 
Baltimore, Maryland 


HIS experimental work was undertaken 

to evaluate the part played by a dried 

extract of bone alkaline phosphatase 

in the healing of experimentally produced 
fractures in the rabbit. 

Many authors, notably Robison,' have 
produced reliable evidence showing that the 
enzyme alkaline phosphatase plays an impor- 
tant role in the calcification of bone. The 
presence of the enzyme phosphatase causes a 
local increase of phosphate by a hydrolytic 
process acting on the organic bound phos- 
phoric acid esters of the plasma. The solu- 
bility produce of calcium phosphate is exceeded 
at the site of the fracture causing deposition 
of calcium in the bone matrix by precipitation. 
Robison? also produced calcification experi- 
mentally in rachitic bone which had been 
immersed in a solution of glycerophosphates 
and hexosephosphates. 

Numerous studies have shown that frac- 
tures physiologically stimulate phosphatase 
activity. In 1935 Botterell and King* found 
that the phosphatase content of callus and 
bone in the region of healing experimentally 
produced fractures was higher than that of 
normal bone and that the increase persisted 
for fifty to sixty days. Hunsberger and Fer- 
guson* observed an increase of phosphatase 
in the serum of patients with fractures. 
George® found a definite rise in phosphatase 
activity in the blood serum of cats with healing 
fractures. Bone phosphatase initially showed 
activity the fourth and fifth days followed 
with a decrease on the sixth day, then a 
recurrence of activity reaching its height on 
the twelfth day and continuing well sustained. 

Effort has been directed toward stimulating 
osteogenesis by prepared materials. Bisgard 
and Macumber® placed bone ash in defects 
in the radius of rabbits and reported that 
there is no evidence that this aids in the 
repair of bone. Orel”’* used os purum and os 


novum as bone implants with effectiveness. 
Albee and Morrison’ in 1920 placed 1 cc. 
of a 5 per cent solution of triple calcium phos- 
phate in radial defects of animals and observed 
some stimulation of bone healing. 

Key” studied the effect of a local calcium 
deposit on osteogenesis and healing of frac- 
tures by placing calcium phosphate and 
carbonate in the proportion in which they 
occur in bone and bone powder, made by 
removing the organic matter, in defects in the 
ulna of dogs, and found very little stimulation 
of osteogenesis. Shands'' in a study of bone 
formation in 1937 showed that calcium salts 
deposited at the site of a bone defect stimu- 
lated bone formation. Blum" in 1944 found 
that phosphatase and glycerophosphate stimu- 
late the repair of experimental bone gaps in 
rabbits and, also, that ectopic bone was 
formed in muscles by introduction of this 
substance by injection. Drummond et al.!* 
reported that the levels of phosphatase and 
calcium in infected fractures in rabbits were 
lower than in sterile fractures and that high 
levels of phosphatase activity were associated 
with the presence of large calcium deposits. 

Roe and Whitmore,'t Gomori and Lorch" 
reported the importance of alkaline phos- 
phatase in the mechanism of calcification. 


PLAN OF EXPERIMENT 


The purpose of this experiment was to 
determine the effect of a dried extract of bone 
alkaline phosphatase on the rate of callus 
formation when placed in an experimentally 
produced defect in the radius of a rabbit. 

Twelve adult rabbits were used. Their ages 
were not determined except that all were 
young adults. The rabbits were maintained 
on a regular diet consisting of commercially 
prepared rabbit food with the addition of green 
leafy vegetables each day. (Table 1.) 


* From the Alfred I. Dupont Institute, Wilmington, Del., and The Hospital of the University of Pennsylvania, 
Department of Orthopedic Surgery, Philadelphia, Pa. 


April, 1951 


417 


Jones—Alkaline Phosphatase in Fractures 


TABLE I 


5/31/48 


| 6/1/48 


Weight 
of 
Surgery Powder 


3/23/48) 


3/27/48) 


3/31/48) 


5/31/48 


| 


6/1/48 


6/1/48 


5/31/48) 


5/31/48 


6/1/48 


3/23, both bones of 
right forearm frac- 
tured 


Section 5 mm. re- 
moved from mid- 
shaft of radius, bi- 
lateral 


Section 7 mm. 
moved from 
dius, bilateral 


Section 10 mm. 
moved from 
dius, bilateral 


Section 10 mm. re- 
moved; both radii, 
bilateral 


Section 9 mm. re- 
moved from radii, 
bilateral 

Section 7 mm. re- 
moved; both frac- 
tured on right 


Section 10 mm. re- 
moved from radii, 
bilateral 


Section 9 mm. re- 
moved from radii, 
bilateral 


Section 9 mm. re- 
moved from radii, 
bilateral 


Section 9 mm. re- 
moved from radii, 
bilateral 


Section 8 mm. re- 
moved from radii, 
bilateral 


4/20, moderate in- 
crease in calcifica- 
tion at site of 
phosphatase de- 
posit 

4/20, marked in- 
crease in calcifica- 
tion at site of 
phosphatase de- 
posit 

4/20, slight increase 
in calcification at 
site of phospha- 
tase deposit 


6/14, slight increase 
in calcification at 
site of phospha- 
tase deposit 

6/14, slight increase 
in calcification op- 
posite side 

6/14, no change 


6/14, marked in- 
crease in calcifica- 
tion at site of 
phosphatase de- 
posit 

6/14, no change 


6/14, marked in- 
crease in callus at 
site of phospha- 
tase deposit 

6/14, slight increase 
in calcification at 
site of phospha- 
tase deposit 

6/14, slight increase 
in calcification at 
site of phospha- 
tase deposit 


| 
| 


Results 


Discarded because both 
bones of right forearm 
fractured during sur- 
gery 


5/11, both radii| Moderate increase in cal- 


show good union 


cification at site of 


phosphatase deposit 


5/11, marked in-|1 mo. following surgery 
crease in calcifica- | 


tion at site of de- 
posit; good union 


5/11, slight increase 
in calcification at 
site of phospha- 
tase deposit 


6/29, no change 


6/29, no change 


6/29, more callus, 
right 


6/29, marked in- 
crease in calcifica- 
tion at site of 
phosphatase de- 
posit 

6/29, slight increase 
in callus at site of 
phosphatase de- 
posit 

6/29, moderate in- 
crease in callus at 
site of phospha- 
tase deposit 

6/29, union slightly 
denser at site of 
phosphatase de- 
posit 

6/29, no change 


marked increase in cal- 
cification at site 
phosphatase deposit 


of 


Slight increase in calcifi- 
cation at site of phos- 
phatase deposit 15 and 
35 da. following sur- 
gery 

Slight increase in callus 
14 da. at site of phos- 
phatase deposit; other- 
wise no change 

Here no result was noted; 
slight decrease of calci- 
fication opposite side 

Because both bones frac- 
tured on right result 
could not be accurately 
interpreted 

Marked increase in cal- 
lus at site of phospha- 
tase deposit 


Slight increase in callus 
at site of phosphatase 
deposit 


Moderate increase in 
callus at site of phos- 
phatase deposit 


Slight increase in calcifi- 
cation at site of phos- 
phatase deposit 


Slight increase 2 wk. in 
calcification at site of 
phosphatase deposit 
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I 2 


3 
Fic. 1. Slight increase in callus and calcification two weeks following deposition of phosphatase in defect in right 


radius. 


Fic. 2. Moderate increase in callus and calcification two weeks following deposition of phosphatase in radial defect 


on right. 


Fic. 3. Marked increase in callus and calcification four weeks following deposition of phosphatase in radial defect 


on right. 


Sodium phenobarbital was used as an 
anesthetic given by the intravenous route 
in the ear vein. Under sterile conditions an 
incision was made over the posterolateral 
aspect of the left forearm and the radius 
isolated, the periosteum carefully dissected 
and a portion of bone averaging from 5 to 
10 mm. excised by means of an electric bone 
saw. An identical procedure was carried out 
on the right forearm except that 20 to 25 mg. 
of the prepared powder of alkaline phosphatase 
were inserted into the bone defect. The phos- 
phatase powder was mixed with blood obtained 
from the operative site and the soft semi-solid 
mixture inserted into the bone defect. The 
subcutaneous tissue and skin were closed with 
silk suture. A collodion dressing which served 
as a splint was applied. The animals were 
checked postoperatively by roentgenograms 
and at intervals of two weeks and one month. 


PREPARATION OF BONE PHOSPHATASE” 


Extraction of Phosphatase. The bones of 
young growing rabbits are removed immedi- 
ately after death, freed from muscle and 
connective tissue and split longitudinally. 
The marrow is removed and the bones with 
their epiphyses are cut into small pieces. 
Place bone in flask with five times weight of 
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HOH to which a few drops of chloroform 
have been added. Keep flask closed at room 
temperature eight days and shake each day. 
Add fresh chloroform if necessary. Filter 
extract (coarse filter paper). 

Purification. Precipitate the filtrate extract 
with a mixture of alcohol and ether (200 cc. 
alcohol and 300 cc. ether for each 100 ce. 
extract). Shake for a few minutes until a 
flocculent precipitate forms. Filter through a 
Buchner funnel and wash with absolute alcohol. 
Dry in an evacuated desiccator (an almost 
colorless powder should be obtained weighing 
3 to 4 mg. per cc. extract). 

Further Purification. Extract mixture with 
50 per cent alcohol. Reprecipitate by a further 
addition of alcohol and ether. 


RESULTS 


Two animals in the series were discarded 
because both forearm bones were fractured 
during the initial surgery. 

Of the ten animals studied, five showed a 
slight increase of calcification at the site of 
the phosphatase deposit, two showed a mod- 
erate increase of calcification and two a marked 
increase in calcification. (Figs. 1 to 3.) One 
animal showed no change. 
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SUMMARY 8. OrELL, S. Surgical bone grafting with “os purum,”’ 


‘This study indicates that the enzyme alkaline 
phosphatase when deposited locally in bone 
defects stimulates calcification. 
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CHOLELITHIASIS IN CHILDHOOD 


RicHArp H. LAwLer, M.D., James W. West, M.D. AND RAYMOND P. Murpny, M.D. 
Evergreen Park, Illinois 


is not the rare occurrence it was once 

considered to be. A review of the litera- 
ture discloses reports of a surprisingly large 
collection of cases by Potter! and others 
(Sallick,? Seidler and Brakely*). This report 
of a case and review of the literature is made 
with a view toward adding to the weight of 
evidence that cholelithiasis is a disease to be 
considered in the differential diagnosis of the 
acute or chronic surgical condition within the 
abdomen in children. 

Roentgenographic study should be en- 
couraged in all obscure abdominal conditions 
in childhood; cholecystography is well tolerated 
by children and its more frequent use un- 
doubtedly would uncover many more cases of 
cholelithiasis. 

The similarity between the symptoms of 
acute appendicitis and cholelithiasis is some- 
what confusing, and during the operation for 
appendicitis the gallbladder should be pal- 
pated for calculi if possible. 

Dr. Sallick’s? paper on the subject of chole- 
lithiasis suggests that the condition be classified 
into three varieties, namely, malformations, 
inflammations and those of metabolic origin. 
In infancy and very early childhood biliary 
disease may be due to malformations of the 
biliary passages with atresia or absence of 
one or more components of the system. Stag- 
nation of bile due to mechanical factors plays 
an important role in the formation of concre- 
tions which may form in the biliary system. 
Inflammation of the gallbladder in later child- 
hood with either suppuration or spontaneous 
recovery does not usually give rise to the 
formation of calculi. There is finally that type 
of cholecystitis and cholelithiasis similar to 
that which occurs in adult life and is usually 
regarded to be of a metabolic nature. Con- 
genital abnormalities as a rule are not helped by 
surgery. The second type usually recovers with- 
out the necessity of an operation and the third 
or adult type is treated with cholecystectomy. 

The incidence of the disease in children is 
more evenly distributed between the sexes 


Ts: incidence of cholelithiasis in children 
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than it is in the adult form of cholelithiasis, 
the occurrence in females being only slightly 
higher than it is in males. The cases reported 
further reveal that the disease occurs more 
frequently in older than in younger children, 
the number of patients above eight years 
being more common than below this age. There 
are congenital biliary conditions not considered 
in this discussion of cholelithiasis which would, 
however, make the frequency of biliary tract 
disease more common in the first few years of 
life, but these cannot be considered as true 
cases of cholelithiasis as presented herein. 

The etiologic factors in the formation of 
biliary concretions are commonly agreed upon 
by most surgeons who report these conditions. 
Acute exanthemas and respiratory infections 
probably play a role in the pathologic process. 
Typhoid fever, which was once considered a 
major etiologic factor, has diminished in 
importance due to improvements in sanitation, 
and the infrequency of typhoid has not dimin- 
ished the occurrence of cholelithiasis. In Lowen- 
burg and Mitchell’s‘* series five patients had 
an associated upper respiratory tract infection. 
Lamblia infestation has been found by a 
number of surgeons; Smithies® found this 
parasite in biliary drainage (1928) and Zel- 
ditch® also reported twelve cases of biliary 
tract infestation. These, however, were not 
all cases with accompanying cholelithiasis. 
Extrahepatic biliary obstruction due to com- 
pression by adjacent structures such as lymph 
nodes definitely plays a part in the stagnation 
of bile and the formation of biliary concretions. 
These nodes are usually situated at the junction 
of the cystic and common bile ducts and were 
found in several of the cases reported, as well 
as in the case herein presented. 


CASE REPORT 


R. J. (No. 86735), a seven year old white 
female, was admitted to the Little Company 
of Mary Hospital with the complaint of upper 
abdominal pain and nausea after meals. The 
mother stated that the distress seemed to 
follow meals rich in fatty and spicy foods. 
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Fic. 1. Anteroposterior view reveals a radiopaque calculus in the fundus of the gallbladder. 
Fic. 2. Lateral view reveals a gallbladder filled with dye and a radiopaque calculus in the fundus 


of the gallbladder. 


This condition had frequently occurred for the 
past two and a half years. The attacks lasted 
for from several hours to several days and 
consisted of epigastric pain and tenderness 
over the entire upper abdomen and were 
accompanied with nausea and vomiting. No 
chills, fever or jaundice seemed to accompany 
the attacks. 

Physical examination was essentially nega- 
tive with the exception of slight tenderness on 
deep palpation over the upper right abdomen. 
The laboratory examination was essentially 
negative. 

Anteroposterior and lateral cholecystograms 
revealed a gallbladder filled with dye and a 
radiopaque calculus was shown in the fundus 
of the gallbladder. (Figs. 1 and 2.) The roent- 
genographic diagnosis was cholelithiasis. 

A cholecystectomy was performed through 
a right paramedian incision. The abdomen was 
closed without drainage and the patients 
postoperative course was uneventful. The 
follow-up, covering two years, disclosed com- 
plete cessation of all of the patient’s previous 
symptoms. 

On pathologic examination the specimen 
consisted of a gallbladder 5.6 by 3.2 cm., the 
walls 2 mm. thick. The serosa was red and the 
mucosa thickened. There was a black bili- 
ruben stone impregnated with calcium 8 by 
5 mm. The diagnosis was cholelithiasis and 
active chronic cholecystitis. 


COMMENT 


The earliest published record of cholecystitis 
in childhood was made by Gibson’ in 1722. 


Still® reported twenty cases occurring between 
1722 and 1899. His cases were instances of 
cholelithiasis. In 1923 Kellogg® compiled a 
total of sixty-four cases of reported gallbladder 
disease in children. By 1928 Dr. Beals'® 
brought the compiled total of instances of 
gallbladder disease in children to 124. In 
1928 Potter’ reported having uncovered 226 
cases of cholecystitis in subjects under fifteen 
years of age. This total was raised to 432 by 
Potter!! ten years later. A critical analysis of 
Potter’s cases, however, reveals that in nearly 
one-third of the total number the conditions 
reported were congenital abnormalities of 
the biliary tract. Many cases such as hemolytic 
jaundice, blood dyscrasias and foreign bodies 
in the biliary tract were those not considered 
the type of gallbladder disease as reported 
herein. Of all the reported cases, cholecystec- 
tomy was performed upon only thirty-five 
patients. 

Cholelithiasis in childhood is usually asso- 
ciated with symptoms similar to those as 
found in the adult, and its treatment is chole- 
cystectomy. In the past twenty years case 
reports of this condition, have occasionally 
been presented in the literature. These add 
to the evidence that although uncommon the 
occurrence of gallstones in children must be 
considered in the examination of the child 
with acute or chronic recurrent abdominal 
distress. 
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CYANosis in patients with congenital heart lesions can often be relieved 
by surgery. This is especially true in patients with pulmonary stenosis. 
However, not all patients require operation. If such a cyanotic child has a 
large heart or a prominent pulmonary conus, with visible pulsations in the 
lungs as seen by fluoroscopy, then surgery is not indicated. However, if such 
a child presents the typical tetralogy of Fallot, right axis deviation on 
electrocardiographic examination and an absence of visible pulsations in 
the hilar lung areas, an aortic-pulmonary anastomosis is often very bene- 
ficial. The operation requires the presence of an experienced vascular 
surgeon but in such hands the results are good and operative mortality is 
about 15 per cent. Equally good results occur when this operation is done 
upon children with stenosis of the tricuspid valve. Optimum results occur 
in patients operated upon between the ages of three and seven years. 


(Richard A. Leonardo, M.D.) 
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OBSTRUCTION OF THE ALIMENTARY TRACT 
FROM GALLSTONES* 


Cuas. W. McLaucu in, Jr., M.D. AND Max RaAINgs, M.D. 
Omaba, Nebraska 


the frequency with which gallstones 
ulcerating into the gastrointestinal tract 
produce acute obstruction. In a_ personal 
series of 130 consecutive cases of acute in- 
testinal obstruction gallstones were responsible 


Tite purpose of this paper is to emphasize 


TABLE 
INCIDENCE OF INTESTINAL OBSTRUCTION DUE TO 
GALLSTONES 


Total 
Ob- 
struc- 


Gall- 
stone 
Ob- 
struc- 
tions 


Author 


Souttar*®? 
Bennett* 
Powers*® 
Meyer and Spivack”° 
McQueeney”* 

Mayo, Miller and Stalker’... . 
Rigler, Borman and Noble?’.. . 
Hand and Gilmore"! 
McLaughlin and Raines...... .| 


OR = & 


NNO HK NWO NN 


130 | 


19,692 | 366 


in four instances. A fifth patient was seen with 
intermittent pyloric obstruction due to a large 
intragastric gallstone. All patients made a 
satisfactory recovery following surgery. 

The incidence of acute intestinal obstruction 
due to gallstones is tabulated in Table 1. A 
compilation of reported series indicates that 
larger gallstones are responsible for from 1.5 
to 3 per cent of all cases of acute intestinal 
obstruction. 

Clinically the usual patient is an obese 
female in the sixth or seventh decade of life.?* 


Wakeley and Wilway* state that there is a 
history of biliary disease in from 30 to 50 per 
cent of the cases while others report that a 
previous history of biliary disease is infre- 
quent**?! In our five patients there was a 
definite previous history of gallbladder disease 


TABLE Il 
INCIDENCE OF SPONTANEOUS INTERNAL BILIARY 
FISTULAS 


Sur- | 
gical | 

| Exam- | Per 
ina- cent 
tions 


mor- | 
tem 
| Exam- 
ina- 
| tions 


| 
| Post- | 
| 


Author 


Roth, Schroeder and Schloth?’. 


University of Minnesota Hos- 


5.00 


1.80 


in four instances and a suggestive story in the 
fifth. 

Occasionally one can obtain a history of a 
previous illness suggesting empyema of the 
gallbladder with abrupt spontaneous recovery 
without surgical intervention. Such a history 
was present in two of our patients. Sub- 
sequently symptoms of high intestinal ob- 
struction develop with intermittent periods 
of remission, and ultimately a complete low 
small bowel obstruction occurs. An interval 
of a few days or many months may elapse 
between the acute biliary episode and the 
final intestinal obstruction. 

In practically all cases gallstone obstruction 
is preceded by the formation of a fistula 
between the biliary system and the gastro- 
intestinal tract.**:4 That such fistulas are not 
uncommon is demonstrated in Table u. 


* From the Department of Surgery, University Hospital and Affiliated Hospitals, University of Nebraska 
College of Medicine, Omaha, Nebr. 
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179 | 4 | 
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502 | 2 
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Although such fistulas usually result from the 
erosion of gallstones, peptic ulcer is sometimes 
the etiologic factor, and more rarely malig- 
nancy. X-ray evidence of fistulas may be 
simulated by regurgitation of air or contrast 
media through an incompetent sphincter of 
Oddi. Biliary emphysema has been observed 
from bacterial action.’ 

Intestinal obstruction most frequently fol- 
lows the formation of a cholecystoduodenal 
fistula and discharge of a large stone into the 
small bowel. Cholecystogastric and cholecysto- 
colic fistulas are infrequently associated with 
acute obstruction from gallstones. 

Calculi that produce intestinal obstruction 
are usually 2.5 cm. in diameter or larger.*:?7-*4 
Smaller stones may remain in the lumen of the 
bowel or lodge in the bowel wall for many 
years growing by accretion.”2 Probably over 
50 per cent of gallstones large enough to 
produce obstructive symptoms pass through 
the alimentary tract without causing complete 
obstipation.'*'8 Intragastric gallstones may 
produce intermittent pyloric obstruction simi- 
lar to that seen with a pedunculated polyp 
as observed in Case v. The most frequent sites 
of impaction in the order of frequency are the 
ileum, ileocecal area, colon, duodenum and 
jejunum. 

A diagnosis of intestinal obstruction resulting 
from a gallstone is too often made late in the 
illness. The age and obesity of the patient 
with intermittent bouts of partial intestinal 
obstruction with frequent intermissions con- 
tribute to the problem. 

Until recent years x-ray has been useful 
only in making a diagnosis of intestinal ob- 
struction in these cases since the stones are 
rarely radiopaque. Prior to 1935 only seven 
cases of gallstone obstruction were correctly 
diagnosed by x-ray before surgery.” Radiolo- 
gists now suggest a scout film of the abdomen 
in suspected cases followed by anteroposterior 
and lateral films of the right upper quadrant 
to demonstrate possible biliary emphysema. 
In the absence of air in the biliary tree a 
swallow of thin barium by mouth may fill 
the bile ducts or gallbladder or possibly even 
show a filling defect in the small bowel.’ 

The demonstration of gallstones in the 
vomitus or stools of patients with suspected 
intestinal obstruction is rarely observed but 
almost diagnostic. One patient in our series 
vomited two facetted gallstones after admis- 
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sion, making an accurate preoperative diag- 
nosis possible. 

Treatment demands prompt correction of 
fluid and electrolyte balance, intestinal in- 
tubation and surgery as soon as distention is 
overcome. In the majority of instances ex- 
ploration will be undertaken with a diagnosis 
of small bowel obstruction from unknown 
cause. On finding an impacted gallstone it is 
desirable to move it proximally into more 
healthy bowel before removing it through a 
longitudinal incision which is closed trans- 
versely. Resection or exteriorization are rarely 
necessary unless the bowel wall is gangrenous. 
Very infrequently the stone can be advanced 
from the ileum into the colon to pass in the 
stool, but this was not possible in our three 
cases of ileal obstruction. No attempt should 
be made to crush an impacting stone within 
the bowel lumen.*! The possibility of multiple 
large stones must always be kept in mind, 
and a quick survey of the bowel is in order to 
exclude a second obstructing stone.!!+18 

In these patients the intestinal content is 
always highly septic and this with the usual 
obesity makes a wound infection almost 
inevitable in spite of meticulous operative 
technic. Wangensteen has stressed the im- 
portance of exact surgical technic in the 
management of these problems.*®? We have 
routinely lavaged all such wounds with copious 
amounts of saline before closure and placed 
drains down to the fascia. It is our experience, 
however, that these precautions together with 
the routine use of antibiotics following surgery 
have been followed with a colon infection in 
every wound none of which, however, proved 
serious. 

Intragastric gallstones require special con- 
sideration. In these patients the obstruction 
is almost always intermittent and is often 
relieved by the patient’s assuming a position 
on the left side. In the absence of hemorrhage 
from the fistulous tract removal of the calculus 
would seem all that is required. A major 
gastric hemorrhage occurred in our patient 
prior to surgery and gastric resection was 
deemed advisable. 

Obstruction of the large bowel by gallstones 
is relatively infrequent since the majority of 
stones reaching the colon pass spontaneously. 
When obstruction does occur, as in Case tv, 
it is invariably in the narrowed descending or 
sigmoid colon. 


426 


The mortality from intestinal obstruction 
due to gallstones is exceptionally high. (Table 
111.) Advanced age, obesity and frequent late 
diagnosis with too extensive surgical proce- 
dures are the responsible factors. The dramatic 
improvement in the management of acute 


TABLE III 
MORTALITY FROM INTESTINAL OBSTRUCTION DUE TO 
GALLSTONES 


Author 


Barnard? 
Martin!8 
Abbott and Hunt!............. 


Moore?! 


Massachusetts General Hospital 

McQueeney?* | 1939 | 149 
McLaughlin and Raines........ | 1949 5 


intestinal obstruction during the past ten 
years together with an appreciation of the 
peculiarities of the type of obstruction should 
result in a progressive lowering of the mortality. 


CASE REPORTS 


Caser. Mrs. T. H., a white female eighty- 
one years of age, was admitted to the hospital 
on October 20, 1940, complaining of crampy 
abdominal pain, nausea and vomiting for 
three days. 

Three years before the patient had ex- 
perienced a similar attack of severe nature 
which subsided rather suddenly, with complete 
relief of pain. Six months before admission 
she again had what was considered to be an 
acute attack of cholecystitis. The patient 
had a high fever and marked right upper 
quadrant rigidity, and a mass developed in the 
right upper quadrant. Plans were made for 
her hospital admission when she suddenly 
obtained relief and made an_ uneventful 
recovery. Three days prior to the present 
admission crampy generalized pain developed 
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which was colicky in nature. Nausea and 
vomiting were present and the vomitus became 
progressively more foul. 

Physical examination on admission dis- 
closed a moderately obese, elderly woman 
with a distended abdomen and generalized 
tenderness, most marked in the right upper 
quadrant. Peristalsis was definitely hyper- 
active. There were no previous abdominal 
scars and no hernia. The white blood count 
was 15,000 and urinalysis negative. A flat 
abdominal plate showed markedly distended 
loops of small bowel, the colon being empty, 
but no shadows were visible. A preoperative 
diagnosis of small bowel obstruction was made 
and surgery undertaken. 

At operation a large solitary gallstone 3.5 cm. 
in diameter was found lodged in the terminal 
ileum 6 inches above the ileocecal valve. 
The small bowel was dilated above this point 
and collapsed below. Efforts to pass the stone 
on into the colon were unsuccessful, so it was 
moved upward and removed through a 
longitudinal incision with subsequent closure 
in a transverse direction. Palpation of the 
right upper quadrant disclosed the great 
omentum to be firmly adherent over the 
entire gallbladder area. 

Convalescence was quite satisfactory and 
except for a superficial wound infection the 
patient made an uneventful recovery. 

Case 1. A. F., a white female sixty-seven 
years of age, was admitted to the hospital on 
July 24, 1946, with a thirty-six-hour history of 
generalized crampy abdominal pain, persistent 
nausea and vomiting. 

For fifteen years the patient had experienced 
repeated attacks of cholecystitis and in one 
or two of these attacks jaundice had been a 
feature. The present attack was characterized 
by persistent nausea and vomiting. Pain of an 
intermittent crampy character was present 
but was not severe. 

The abdomen was moderately distended 
and there was slight diffuse abdominal tender- 
ness without localization. Peristalsis was defi- 
nitely hyperactive. The patient’s temperature 
was 98°F., pulse 90, white blood count 7,000, 
and the urinalysis negative. A flat abdominal 
plate disclosed very marked gaseous dis- 
tention of the jejunum and ileum. Although 
a gallstone was suspected as the cause of the 
obstruction, no definite opacity could be 
identified on the film. A barium enema was 
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1890 | 125 | 44 
— 4 1891 82 | 56 
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| 1923 | 4 | 50 
47 | 70 
Wakeley and Willway*........| 1935 | 11 | 27 
| 70 
| 50 
| oO 
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Fic. 1. Case 11. Gallstone removed from terminal ileum 
of patient. 


negative. A Miller-Abbott tube was passed 
and during a twelve-hour period of intestinal 
decompression the patient received a trans- 
fusion of whole blood and the fluid balance 
was re-established. 

At operation a hard gallstone 3 by 2 cm. in 
diameter was found lodged in the terminal 
ileum 3 feet above the ileocecal valve. The 
ileum was collapsed below this point but was 
still markedly distended proximal to the ob- 
structed site. The stone could not be advanced; 
it was therefore moved upward and removed 
through a longitudinal incision which was sub- 
sequently closed in a transverse direction. 
The gallbladder area could not be adequately 
visualized because of the dilated loops of 
bowel. 

Convalescence was complicated by lobular 
atelectasis and a superficial wound infection, 
but the patient made a satisfactory recovery 
and was dismissed on her twentieth post- 
operative day. 

Subsequent interrogation of the patient 
disclosed that a twin sister had had an identical 
attack of acute intestinal obstruction four 
years previously and had recovered spon- 
taneously after passing a large gallstone per 
bowel. (Fig. 1.) 

Case 11. A. L., a white female sixty-five 
years of age, was admitted to the hospital on 
August 13, 1948, in the seventh day of an 
acute abdominal illness. 

For many years she had suffered with chole- 
cystitis, having frequent acute attacks but 
never being jaundiced. Seven days before 
admission crampy generalized abdominal pain 
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Fic. 2. Case 11. Large elongated gallstone removed 
from terminal ileum. 

developed of only moderate severity. This 
persisted for four days but was not accom- 
panied with nausea or vomiting. Three days 
prior to admission the pain ceased abruptly 
but nausea and persistent vomiting became 
features and continued until admission. There 
had been two normal bowel movements during 
the preceding three days. Just before ad- 
mission the patient vomited a facetted gallstone 
.4 cm. in diameter which suggested the cause 
of the obvious obstruction. 

Examination on admission disclosed an 
obese woman markedly dehydrated with 
moderate abdominal distention. There was 
only slight generalized abdominal soreness 
and no muscle guard. Peristalsis was hyper- 
active. The patient’s temperature was 99°F., 
pulse 100, white blood count 15,000, red blood 
count 6,200,000, and the urine showed albumin 
3 plus with many pus cells. A flat abdominal 
plate disclosed dilated, fluid-filled loops of 
small bowel through the central portion of the 
abdomen. Definite fluid levels were visible. 
Calcification was seen in the region of the 
celiac axis but no definite opaque calculus was 
visible. Decompression was immediately under- 
taken with a Cantor tube and after suitable 
preparation the patient was explored. 

At operation a firm gallstone approximately 
3.5 by 3 by 3 cm. was found firmly impacted 
in the ileum 2 feet above the ileocecal valve. 
The bowel was moderately dilated above this 
site and collapsed below. It was impossible 
to advance the stone so it was moved upward 
and removed through a longitudinal incision. 
The rent in the bowel was closed in a trans- 
verse direction and covered with a free omental 
graft. Palpation of the right upper quadrant 
disclosed many adhesions in this region but the 
gallbladder could not be felt or visualized. 
(Fig. 2.) 
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Fic. 3. Case tv. Obstructing gallstone impacted in 
sigmoid colon of patient; this stone was first lodged 
in the lower ileum and passed into the colon following 
small bowel decompression to produce obstruction 
in the sigmoid again. 


Convalescence was complicated by right 
basal atelectasis and a_ superficial wound 
infection. The patient, however, made a 
satisfactory recovery and was dismissed from 
the hospital on the thirteenth postoperative 
day. 

Case iv. T.H., a white male seventy-three 
years of age, was admitted to the hospital on 
March 8, 1949, acutely ill with a three-day 
history of crampy abdominal pain, distention 
and constipation. 

Two years prior to admission the patient 
had a similar attack simulating acute in- 
testinal obstruction which subsided spon- 
taneously. There was no previous history of 
colic, but gas and indigestion had been fea- 
tures for years. Three days before admission 
intermittent crampy abdominal pain, nausea, 
vomiting and distention developed. These 
features continued and preliminary examina- 
tion disclosed a very ill elderly man with a 
temperature of 100°F., pulse 110 and respira- 
tions 26. Hiccough was a feature and the 
patient was intermittently irrational. The 
abdomen was grossly distended but not 
tender. Peristalsis was hyperactive. Rectal 
examination was negative. A flat abdominal 
plate showed marked distention of small 
bowel loops with almost no gas in the colon. 
intubation was accomplished with some diffi- 
culty and the marked degree of distention 
overcome. However, signs of acute cardiac 
failure appeared requiring oxygen and digitalis. 
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Six days after admission the abdomen was 
well decompressed and the cardiac status 
stabilized. A flat abdominal plate showed the 
small bowel well decompressed but much 
gas in the colon. Barium enema repeated on 
successive days showed an obstruction in the 
mid-sigmoid colon, considered not to be 
typical of carcinoma. 

The colon was prepared by introducing 
streptomycin through the Cantor tube prior 
to surgery. Exploration was undertaken under 
spinal cyclopropane anesthesia March 16, 1949. 

At operation a large ovoid gallstone 344 by 
214 by 24% cm. in diameter was found firmly 
impacted in the sigmoid colon 4 inches above 
the pelvic brim. The colon proximal to the 
obstructed site was moderately dilated but 
the small bowel was well decompressed. A 
mass of adhesions in the gallbladder area 
made it impossible to visualize this structure. 
The stone was removed through a longitudinal 
incision in one of the colonic bands, closure 
being in a transverse direction. (Fig. 3.) 

Convalescence was stormy, being com- 
plicated by basal atelectasis and a superficial 
wound infection. Both responded to therapy 
and the patient was dismissed from the hospital 
on the twenty-first postoperative day with his 
incision healed. 

Comment. In this case the initial obstruc- 
tion was undoubtedly in the terminal ileum. 
Following decompression the stone passed 
through the ileocecal valve and advanced 
through the colon until it lodged in the sigmoid. 
Although it might have ultimately passed, 
colonic obstruction became a feature demand- 
ing surgical intervention. 

Case v. G. C., a white male seventy-four 
years of age, was admitted to the hospital on 
May 14, 1946, with a three-month history of 
intermittent pyloric obstruction. 

For many years the patient had suffered 
with recurrent attacks of acute cholecystitis. 
One year prior to admission he was considered 
to have developed empyema of the gall- 
bladder but all symptoms suddenly subsided. 
For three months before admission the patient 
experienced periodic bouts of epigastric dis- 
tress associated with persistent vomiting. 
He had learned that these attacks could 
usually be terminated by rolling on his left 
side. All biliary symptoms had subsided since 
the onset of the intermittent obstructive 
symptoms. There had been a weight loss of 
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5 
Fics. 4 and 5. Case v. Excised portion of stomach with intragastric gallstone; although this gallstone presents a 
laminated appearance on section, it was very indistinctly visible on the preoperative x-ray films. 


50 pounds in the four-month period prior to 
admission. Although there was no history of 
hematemesis or melena, the patient passed 
a large quantity of dark red blood by bowel 
soon after hospital admission. 

Examination showed an elderly man who 
was obviously pale and had lost much weight. 
There was no clinical jaundice. The abdomen 
was flat and there was no tenderness and no 
palpable mass. The patient’s temperature was 
normal, pulse 88, red blood count 3,600,000, 
hemoglobin 71 per cent and white blood count 
8,000. Free gastric acid was present, with a 
total acid of 75 degrees. X-ray examination of 
the stomach showed this to be of normal size 
and position with hypoactive peristalsis. There 
was an irregular constriction involving the 
distal 5 to 7 cm. of the prepyloric stomach 
with a filling defect 2 cm. within the duodenal 
cap, considered to be prolapsing through the 
pylorus. The duodenal loop was not remark- 
able. A 30 per cent gastric residual was present 
after four hours. The x-ray diagnosis was 
prepyloric carcinoma; the clinical diagnosis 
was gastric carcinoma with a prolapsing gastric 
polyp. 

After suitable preparation with blood, amigen 
and vitamin therapy the patient was explored. 
Preliminary inspection of the abdomen dis- 
closed this to be normal with no obvious car- 
cinoma of the stomach. A hard, rounded mass 
3.5 cm. in diameter was palpable in the pre- 
pyloric stomach and this could be displaced 
without difficulty into the fundus. The duo- 
denum was intimately adherent to the gall- 
bladder in an inflammatory mass which did 
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not appear neoplastic. It was considered that a 
cholecystoduodenal fistula had developed prob- 
ably at time of last severe attack of chole- 
cystitis one year before with discharge of a 
large gallstone through the pylorus into the 
stomach. Partial gastrectomy of the Polya- 
Balfour type was carried out, removing a large 
gallstone together with the distal half of the 
stomach. This procedure was undertaken to 
divert the food current from the cholecysto- 
duodenal fistula and also because of the massive 
hemorrhage interpreted to have come from 
the duodenum. 

The excised stomach showed no evidence of 
carcinoma. An irregular black gallstone 3 cm. 
in diameter was present within the lumen of 
the stomach. (Figs. 4 and 5.) 

Convalescence was uneventful and the 
patient left the hospital on the twelfth post- 
operative day, returning to his work as a 
night watchman two months later. Follow-up 
reports indicated that he had no further com- 
plaints for a period of twenty-seven months. 
His family physician then was called following 
a sudden massive gastrointestinal hemorrhage 
from which the patient expired at home. No 
postmortem examination was done. 


SUMMARY 


1. In a consecutive series of 130 cases of 
acute intestinal obstruction gallstones were 
responsible in four cases. 

2. During the same period of observation 
a fifth case with intermittent pyloric obstruc- 
tion from a large intragastric gallstone was 
encountered. 
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3. There is an antecedent history of gall- 
bladder disease in about 50 per cent of the 
cases. 

4. The usual clinical picture is that of an 
elderly, obese female patient with inter- 
mittent partial intestinal obstruction, ulti- 
mately becoming complete. 

5. A preoperative diagnosis of the type of 
obstruction is rarely made. The stones are 
rarely radiopaque and x-ray assists only 
through demonstrating intestinal obstruction 
with occasionally the presence of air or barium 
in the extrahepatic biliary system. 

6. The recorded mortality in the group of 
cases is unduly high, being the result of the 
age and obesity of the patients, delayed diag- 
nosis and too extensive surgery. 

7. In our five reported cases there was no 
mortality, obstructing stones being success- 
fully removed from the ileum in three instances, 
the sigmoid in one and the stomach in one. 

8. Gallstone obstruction should be sus- 
pected in elderly obese patients with a previous 
history of gallbladder disease who develop 
a picture of progressive partial intestinal 
obstruction. 
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INTUSSUSCEPTION IN INFANCY AND CHILDHOOD* 


Henry C. M.D. 
New York, New York 


problem to the physician ever since it was 

first described by John Hunter in 1789. It 
is a disease prevailing in infancy insofar as 
approximately 75 per cent of all cases occur in 
children under two years of age. It is the most 
frequent cause of acute intestinal obstruction 
in the very young. 

The purpose of this review is to present all 
cases seen at The New York Hospital between 
1932 and 1949 in the hope that they may shed 
further light on this obscure subject. 

The New York Hospital series consists of 
thirty-five selected cases from the pavilion 
service of The New York Hospital from 1932 to 
1949 during which time a total of 42,428 opera- 
tions were performed on patients admitted to 
the general surgical pavilions. The size of re- 
ported series varies greatly between that of 
Ladd! with 372 and that of McLaughlin® with 
twenty. The criteria for the selection of our 
cases was that intussusception be found at 
operation. 

The ages of our patients lay between three 
and one-half months and fourteen years. The 
commonly reported greater incidence in males 
was not as apparent in this series with eighteen 
males (51.4 per cent) and seventeen females 
(48.6 per cent) as in other series (Ladd! 61 per 
cent males, Gibbs* 62 per cent males). Twenty- 
four infants were under one year of age and of 
these twelve were six months old or less. 

Svmptoms. Anorexia and refusal of food 
was common to almost all of the patients. In 
91.6 per cent this symptom had been present 
more than ten hours. Gibbs and Sutton*® found 
this symptom in 73.3 per cent of their cases. 

Vomiting occurred in twenty-four or 97.1 
per cent of the patients and had been present 
ten or more hours in 79.4 per cent. In Gibbs and 
Sutton’s series vomiting occurred in 89.5 per 
cent of the cases. Some type of abdominal pain 
was noted in twenty-four of the thirty-five 
children. 

The fact that 34.2 per cent of the cases had 
had colds from one to four weeks prior to ad- 


the has been a perplexing 


mission may be of significance but cannot be 
proven to be in our cases. There was a previous 
history of bloody stools in twenty-three pa- 
tients and twelve complained of some change in 
bowel habit, either constipation or diarrhea, 
occurring twenty-four or more hours before 
admission. 


TABLE 1 
INTUSSUSCEPTIONS FOUND AT OPERATION 


No. of | Total 
Cases | (Per cent) 


Mixed: 

Double 
Ileo-ileocolic................ 
Ileo-cecal-colic.............. 

Multiple 
Ileo-ileo and ileocolic..... 


Total mixed 
Ileocolic 
Ileocecal 


Total Cases........... 


Physical Signs. Most of the patients were 
well developed and well nourished and most of 
them exhibited restlessness, occasional pallor, 
feeble pulse, prostration and flaccidity. 

In thirty-one cases (88.5 per cent) an ab- 
dominal mass was found. A similar figure is 
revealed in Ladd’s! series (84 per cent). The 
mass was palpated in the upper abdomen in 
twenty-seven (77.4 per cent), in the left lower 
quadrant in four (16.1 per cent) and in the 
right lower quadrant in one (6.5 per cent). Of 
the total cases eighteen (51.4 per cent) had 
blood per rectum on digital examination and 
seven (20 per cent) had a mass felt anteriorly in 
the rectum. Gibbs* noted this finding in 41.2 
per cent of his cases. 

It is of interest to note that there was injec- 
tion of the posterior pharynx in seven children 
and rhinitis in one. 

Laboratory Examination. ‘The only conclu- 
sive laboratory finding was that twenty-seven 


* From the Department of Surgery of the New York Hospital and Cornell University Medical College, N. Y. 
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Fic. 1. Types of intussusceptions seen (semi-diagrammatically shown); the enteric type is included 
even though it is not discussed in this series. 
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patients (77.1 per cent) had a white blood 
count of ten or more thousand. A barium enema 
was not a routine procedure in the work-up; 
however, when done it was for diagnostic and 
not therapeutic purposes. Hipsley* has had 
good results with barium enema in treatment 
of intussusception in Australia. He was able to 
reduce 60 per cent of his cases by enema alone 
and in the remaining 40 per cent operated upon, 
18 per cent were already reduced. 

Findings at Operation. As can be observed 
in Table 1 the ileocecal type of intussusception 
was most common. The double and multiple in- 
tussusceptions are classified as a mixed group 
and are shown diagrammatically. (Fig. 1.) 
Smith’ reported five cases of multiple intussus- 
ception in his series of thirty-five cases. 

Etiology. The etiology was not evident in 
our cases; however, some interesting observa- 
tions were made at the operating table in regard 
to cause. 

In fifteen, or 42.9 per cent of the cases there 
were no abnormal findings save the intussuscep- 
tion itself. Large, succulent mesenteric lymph 
nodes, especially near the ileocecal junction, 
were present in fourteen (40 per cent) of the 
thirty-five cases. In one patient a large mesen- 
teric gland was biopsied and a diagnosis of 
chronic lymphadenitis established. It was not 
possible to correlate the presence of enlarged 
mesenteric nodes with upper respiratory infec- 
tion insofar as the incidence of such enlarged 
glands was as great in children without colds as 
in those with a history of upper respiratory in- 
fection. Hogg? was unable to identify an etio- 
logic factor in 83 per cent of his cases but found 
large lymph nodes in 11 per cent. 

A Meckel’s diverticulum was found at the 
head or the beginning of the intussusception in 
two (5.7 per cent) cases. In one of these the 
diverticulum was reddened and swollen and in 
the other there was evidence of inflammation 
of the surrounding area. Both cases had success- 
ful resection of Meckel’s diverticulum. Hahle® 
found two diverticula in eighty-eight cases 
under two years of age, an incidence of 2.3 per 
cent. 

Congenital bands and folds were present in 
three (8.5 per cent) cases. In two of these the 
bands were firm enough to cause kinking of the 
small bowel adjacent to the cecum. In all cases 
the bands ran from the distal ileum to the 
cecum. 

A hypertrophied Peyer’s patch was found at 
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the head of the intussusception in one case; a 
local resection was performed and the small 
bowel anastomosed to the cecum at a point 
just distal to the ileocecal valve. (Fig. 2.) 
Surgical Methods. In thirty-seven or 77.1 
per cent of the cases the intussusception could 


Fic. 2. Points of distal progression of the intussuscep- 
tion into the colon and the number of cases occurring 
at each site. 


be reduced by “milking,” a term applied to 
gentle massage and squeezing of the distal end 
or head of the intussusception until complete 
reduction is accomplished. Traction is never 
exerted on the proximal point. In one case the 
intussusception had extended as far as the 
sigmoid colon; by patience and gentle milking 
it was reduced in twenty minutes. This example 
illustrates that even the most difficult intussus- 
ception can be reduced with sufficient gentle- 
ness and with patience. Mayo® reduced forty- 
four of fifty-five (80 per cent) and Gibbs* 
seventy-seven of ninety-two (83.7 per cent) of 
their cases in this manner. 

An intestinal resection of some type was per- 
formed in five (14.3 per cent) cases as discussed 
elsewhere in this article. 

In one case a small isolated area of gangrene 
was present on the wall of the cecum. This was 
inverted with several interrupted sutures of 
silk. The patient did well after operation. 

A local resection of a Meckel’s diverticulum 
was done in two (5.7 per cent) of the cases. 

Open drop ether was used almost exclusively 
as the anesthetic agent. Postoperatively, the 
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patients were not given anything by mouth for 
from one to three days. During this period they 
were maintained on parenteral fluids consisting 
mainly of 5 per cent glucose in D/W and the 
replacement of drainage through intragastric 
suction by saline. After this initial period they 
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interest that the majority of these late cases 
were referred to the hospital by the family 
physician who often had seen the child first 
many hours prior to admission and in several 
he had failed to make the correct diagnosis 
until his second or third visit to the patient. 


TABLE II 


ANALYSIS OF DEATHS 


| 
| Duration of | 
| Symptoms | 


10 mo. | 32 hr. a) 


| b) 
le) 


| a) 


4 mo. 40 hr. 


| 
344 mo. | 96 hr. 


2 mo. and 
3 mo 


Examination 


Operation 


Abdominal mass in 
left lower quadrant 
Mass per rectum 
Semicomatose on ad- 
mission 

Abdominal mass 
Distention 

Blood per rectum 


Distention 


Semicomatose 
Distention 
Rigid abdomen 


Abdominal mass 
Abdominal spasm and 
tenderness 


Extensive intussuscep- 
tion 

Resection 12 cm. of 
bowel with primary 
anastomosis 
Intussusception re- 
duced by milking 

At closure bowel 
looked blue but viable 
Ileo-ileocecal 

Viable bowel, easily 
reduced 

Dark brown fluid 
Intussusception to 
sigmoid and volvulus 
Ileo-ileo gangrene 
with leakage 
Resection with pri- 
mary anastomosis 
Large loop of gangre- 
nous small bowel 
Resection with pri- 
mary anastomosis 


Course 


Downhill 
death 6 da. postopera- 
tively 


Downhill 
death 18 hr. 
tively 


postopera- 


Remained distended 
death 3 da. postopera- 
tively 

Downhill 

death 7 hr. postoperatively 


Distention with spasm in 
left lower quadrant; in- 
cision and drainage of ab- 
scess; death 6 da. postop- 


Autopsy 


a) Fibrinopurulent 
tonitis 
b) Bronchopneumonia 


peri- 


None 


Cloudy yellow fluid 
No evidence of per- 
foration 
Fibrinopurulent 
tonitis 
Bronchopneumonia 


peri- 


Fibrinopurulent peri 
tonitis 


Pleuritis 


eratively 


were started on clear fluids and then rapidly 
advanced to a fuller diet. 

Mortality. ‘There were five deaths (14.3 per 
cent) in the series of thirty-five cases. Three 
children died following intestinal resections, a 
60 per cent mortality, while in the unresected 
group only two died (mortality 6.7 per cent). 
The over-all mortality of 14.3 per cent com- 
pares favorably to Mayo’s® which was 23.6 per 
cent and Ladd’s 59 per cent. Hahle’s® showed a 
100 per cent mortality in resected cases. 


(Table 11.) 
COMMENTS 


It is very evident that the duration of symp- 
toms before operation is still far too long. The 
necessity of early diagnosis cannot be over 
emphasized. It is as important in intussuscep- 
tion as it is in acute appendicitis for both condi- 
tions are adversely affected by delay. Four of 
the five patients coming to autopsy had had one 
or more of their symptoms for more than 
twenty-four hours and the fifth for eighteen 
hours before admission. The observation is of 


This would seem to indicate that it is not only 
the general public which needs to be informed 
about the condition but that the medical pro- 
fession also must be educated to recognize it 
and become more astute in making the diagno- 
sis. In no other way can the mortality be 
lowered. An analysis of Table 1 confirms the 
significance of a long duration of symptoms on 
the final result of treatment. Four of the five 
patients who came to autopsy might have been 
saved if they had been treated earlier. 

As stated earlier, five of the thirty-five pa- 
tients had some type of intestinal resection of 
which three were primary resections with end- 
to-end anastomoses. The following basic steps 
were undertaken: the gangrenous segment of 
bowel was removed between Kocher clamps, 
the mesentery divided between clamps and the 
anastomosis accomplished with interrupted fine 
silk sutures in layer closure over the Kocher 
clamps. The suture line was further inforced 
with interrupted arterial silk sutures and the 
defect in the mesentery repaired with inter- 
rupted fine silk sutures. 


American Journal of Surgery 


A > 
| a) | 
} | 
b) og 
7 mo, 18 hr. || a) | 
b) 
c) b) 
| a) a) 
| b) b) 
| | 
b) | b) | 
| c) b) 
c) 
| | 
| | 
| 
b) 
| | | 


Cleveland—Intussusception in Infancy 


In one case the primary resection was com- 
bined with an end-to-side anastomosis, the 
same technic as before being used. 

The fifth case had a resection of the gan- 
grenous segment of bowel with the proximal 
loop of the small intestine anchored to the 
anterior abdominal wall. 

The prognosis as to the result of treatment 
can be determined with considerable certainty 
on the basis of the duration of symptoms before 
operation. A further analysis of the five children 
who died reveals some observations which may 
be of significance. Three of the five deaths were 
in patients whose intussusception extended to 
the hepatic flexure; in the fifth the intussuscep- 
tion was in the ascending colon. One death oc- 
curred in a primary resection; however, it is 
probably not alone attributable to the opera- 
tive procedure but rather to the aspiration of 
gastric contents in the operating room. In spite 
of immediate aspiration of the tracheobronchial 
tree, bronchopneumonia developed; however, 
peritonitis was also present at autopsy. 

Of the remaining four fatalities, three came to 
autopsy. Fibrinopurulent peritonitis was given 
as the cause of death in all three. There was in 
no case evidence of leakage at the site of the 
anastomosis nor of perforations elsewhere. 

In no case did evidence develop of an acute 
surgical abdomen postoperatively except one. 
On the sixth day after operation this child com- 
plained of tenderness and spasm in the left 
lower quadrant. An incision was made and 
approximately 10 cc. of pus evacuated. 

Only two cases became distended following 
operation. 


SUMMARY 


A detailed analysis is given of thirty-five pa- 
tients from The New York Hospital pavilion 
service who were treated for intussusception in 
seventeen years from 1932 to 1949. The deaths 
are recorded in table form. 

The fact that in the majority of cases symp- 
toms occurred ten or more hours before the pa- 
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tient was admitted to the hospital proves that 
neither the general public nor the general prac- 
titioner are making the diagnosis early enough 
to assure a successful operation. The mortality 
can hardly be lowered without earlier diagnosis 
and admission to a surgical service. 

A number of patients had a history of recent 
respiratory infections (34.2 per cent) or injec- 
tion of the posterior pharynx on their admission 
examination. Mesenteric nodes were found to 
be enlarged at operation in 40 per cent of the 
cases. However, no definite relationship be- 
tween these findings could be established. 

The large majority of cases (thirty) were 
successfully treated with “milking.” In one 
case it required twenty minutes to reduce the 
intussusception by this means. Patience and 
gentle handling of the bowel are essential if this 
method is to be successful. 

The New York Hospital series differs in no 
way from other reports in that the mortality 
after resection was very high. Only by avoiding 
the necessity of resection by early diagnosis and 
prompt operation can this high mortality rate 
be lowered. As long as the intussusception can 
be reduced by milking, the death rate can be 
kept down to around 6.7 per cent. 
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RIGHT INGUINAL HERNIA FOLLOWING APPENDECTOMY* 


Mawnuet E. LIcHTENSTEIN, M.D. AND I. M. Isog, m.p. 
Chicago, Illinois 


appendectomy has been observed fre- 
quently. A review of a series of 576 
patients with inguinal hernia sixty-seven of 
whom had undergone appendectomy pre- 
viously showed that the incidence of right 


Rive inguinal hernia developing after 


TABLE | 
INGUINAL HERNIA 
PRECEDED WITH 
APPENDECTOMY (67) 


| | 
Bi- Bi- 
Right lateral Left | Right lateral] 
| | 


INGUINAL HERNIA 
NOT PRECEDED WITH 
APPENDECTOMY (509) 


Side Left 


15 202 153 | 154 
22.4 | 39.7 | 30.1 | 30.2 
| Ratio R:L—1.31:1 


Per cent..| 59.7 | 17.9 
Ratio R:L—2.67:1 


inguinal hernia following appendectomy was 
twice as frequent as in the remainder of the 
series. (Table 1.) 

The development of an inguinal hernia 
following appendectomy varies with the indi- 
vidual case, but all of the causes may be 
grouped according to the gross anatomic struc- 
tures injured or destroyed during or following 
appendectomy. The indirect inguinal hernia 
with its congenital sac, the unobliterated 
processus vaginalis, makes its exit from the 
abdomen through the internal abdominal ring 
in company with the cord structures in the 
male and the round ligament in the female. In 
many instances a snug-fitting internal ab- 
dominal ring which permits the spermatic cord 
or round ligament with a congenital sac to 
emerge from the abdomen is sufficient to pre- 
vent contents of the peritoneal cavity from 
entering the sac. However, when this ring is 
enlarged either by accidental trauma, incision 
or by tearing due to increased intra-abdominal 
pressure, the sac fills with its contents and the 
hernia becomes obvious. The triangle of 
Hesselbach in the plane of the transversalis 


fascia is the weakest portion of the anterior 
abdominal wall. The transversalis fascia con- 
fines the abdominal contents and when dam- 
aged predisposes to the development of the 
direct inguinal hernia. Since appendectomy is 
one of the most common operative procedures 
done in the right lower quadrant of the ab- 
domen, it is not surprising that the incidence 
of right inguinal hernia is greater in those who 
have had appendectomy done through an 
incision on the right side. 

There are other causes for the development 
of an inguinal hernia following appendectomy. 
The sloughing of transversalis fascia due to 
infection may result in the bulge of the direct 
inguinal hernia, predispose to an_ indirect 
inguinal hernia or permit the bulge of an in- 
cisional hernia. Damage to the internal oblique 
muscle removes the shutter mechanism which 
aids in maintaining the integrity of the inguinal 
region. Injury to the nerve supply to this 
muscle results in muscle atrophy and is thus a 
cause for protrusion in the inguinal region. 

In the series of sixty-seven patients who had 
a scar from appendectomy and who were 
subsequently operated upon for inguinal hernia 
forty had right inguinal hernias (59.6 per cent), 
fifteen had left inguinal hernias (22.4 per cent) 
and twelve had bilateral inguinal hernias (17.9 
per cent). Thus in the sixty-seven patients who 
had undergone appendectomy fifty-two had 
right inguinal hernias. The ratio of the incidence 
of right inguinal hernia to left inguinal hernia 
in this group (40 to 15) is 2.67 to I. 

In the 509 patients with inguinal hernia in 
whom no incision for appendectomy was present 
there were 202 on the right side (39.7 per cent), 
154 on the left side (30.2 per cent) and 153 
bilateral (30.1 per cent). The ratio between the 
incidence of right and left inguinal hernia in 
this series (202:154) is 1.31 to 1. Comparing 
the two groups the incidence of right inguinal 
hernia is approximately twice as common 
following appendectomy. In those operated 
upon for bilateral hernia there is some doubt 


* From the Division of Surgery, Northwestern University Medical School and the Norwegian-American Hospital, 
Chicago, III, 
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as to the actual existence of hernias on both 
sides. The 30 per cent rate for bilateral herni- 
otomy would indicate that in some a slight or 
minor defect was present. This is difficult to 
evaluate in the absence of detailed records of 
the operative findings. 
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peritoneum. The integrity of the triangle of 
Hesselbach and the internal abdominal ring 
must be preserved. 

If one could avoid injury to the important 
structures in the inguinal region below the level 
of the anterosuperior spine of the ilium extend- 


Ant 


su 
Spine 


Vessel in 
muscle 


Separation of fibers 


A Line of incision 


Transversalig 
fascia 


through transverse opening 


D Preperitoneat fat exposed 


B Line of incision 
etween paraiiel 
jhers of external 

oblique 


~ 


ne 


E ‘Transverse opening 
into peritoneal 
cavity 


of internal oblique 
and transversu 
muscies 


F Peritoneum retracte 
xposure of cecum. 


Extension of Muscle Sphtting Incision 


Extension of 


Downward 


Inguinal 
ne no 
Yamaged 


G 


Muscle Splitting Incision 
Upward 


Fic. 1. a to F, exposure of the right lower quadrant of the abdomen for appen- 
dectomy without injury to the internal abdominal ring and triangle of Hessel- 
bach; G to u, methods for enlarging the muscle-splitting incision without 


injury to the inguinal region. 


The significance of this study is that it points 
out the need for preserving intact the structures 
of the abdominal wall in the right lower 
quadrant of the abdomen during the muscle- 
splitting incision and the right rectus incision. 

Nerves and muscles should be protected from 
injury during surgery. The transversalis fascia 
is a most important structure. When incised 
it should be sutured or at least allowed to heal 
without hindrance from protrusion of fat or 
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ing from this spine to the rectus muscle, the 
possibility of herniation would be markedly 
reduced. The muscle-splitting incision is illus- 
trated to indicate a method for avoiding injury 
to the transversalis fascia in the inguinal 
region. (Fig. 1.) 

The skin incision is not of importance in 
hernia formation. It should expose the deep 
layers of the abdominal wall at the site to be 
utilized for the approach to the appendix. In 
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the muscle-splitting incision the external 
oblique aponeurosis is exposed and opened 
between parallel fibers. A transverse incision 
between fibers of the internal oblicue muscle 
at the level of the anterosuperior spine of the 
ilium exposes the parallel fibers of the trans- 
versus muscle which are also separated. A 
transverse incision through the transversalis 
fascia at the same level will avoid injury to the 
internal ring and triangle of Hesselbach. If 
more extensive exposure is found to be neces- 
sary, incision of the fascia to the rectus muscle 
and thence down to the pubic spine if necessary 
may be done. Such exposure of the right lower 
quadrant of the abdomen is associated with 
the least damage to the inguinal region. In the 
right rectus incision a careful closure of the 
posterior sheath of the rectus muscle and 
transversalis fascia over the full extent of its 
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incised wound will prevent the weakness in the 
fascia responsible for hernia formation. 


SUMMARY 

The incidence of right inguinal hernia in 
patients who had previously undergone ap- 
pendectomy appears to be twice as frequent 
as in those who have not had an opening made 
into the abdomen in the right lower quadrant. 
The cause of this greater frequency is most 
likely an injury to or destruction of the trans- 
versalis fascia. Injury to nerves and muscles 
may predispose to a defect favoring develop- 
ment of an inguinal hernia. A method of 
exposure of the right lower quadrant of the 
abdomen which avoids injury to the internal 
abdominal ring and the triangle of Hesselbach 
is illustrated to point out the zone that must be 
preserved. 
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HE woman about to become a mother or with a new-born infant upon her bosom, should 

be the object of trembling care and sympathy wherever she bears her tender burden, or 
stretches her aching limbs. The very outcast of the streets has pity upon her sister in degrada- 
tion, when the seal of promised maternity is impressed upon her. The remorseless vengeance 
of the law brought down upon its victims by a machinery as sure as destiny, is arrested in its 
fall at a word which reveals her transient claim for mercy. The solemn prayer of the liturgy singles 
out her sorrows from the multiplied trials of life, to plead for her in her hour of peril. God forbid 
that any member of the profession to which she trusts her life, doubly precious at that eventful 
period, should hazard it negligently, unadvisedly or selfishly. 


OLIVER WENDELL HOLMES 
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and management of placenta previa 

have occurred within the past decade. 
Discard of formerly used methods of therapy 
has simplified the modern treatment of this 
obstetric complication. Clinical experience has 
shown a high degree of safety in expectant 
management with worth while increase in fetal 
salvage. The great need for large amounts of 
compatible blood is more apparent than ever. 


iy advances in the diagnosis 


* * 


Case 1. A thirty-two year old white fe- 
male, para 11, had suffered a badly lacerated 
cervix as a result of previous deliveries. Five 
weeks prior to term a vaginal hemorrhage oc- 
curred at home. Upon admission to the hospital 
x-ray examination failed to disclose evidence 
of placenta previa, so the patient was dis- 
charged after three days. Five weeks later the 
membranes ruptured spontaneously. On the 
following day after the onset of labor pains ex- 
cessive vaginal bleeding recurred. The ambu- 


lance surgeon who attended the patient esti- 
mated that 500 cc. of blood had been lost. 

On admission to the hospital the blood pres- 
sure was 80/50, pulse rate 100 and hemoglobin 
75 per cent. The fetus was in vertex presenta- 
tion and the fetal heart was heard. Weak 
uterine contractions had been present for four 
hours. Vaginal examination showed the cervix 
dilated to 3 cm. and a partial previa. Braxton 
Hicks’ version was performed, a 1-pound weight 
attached to the protruding foot and spontane- 
ous delivery awaited. After an intravenous 
administration of glucose solution was finished, 
the blood pressures ranged from 140 to 160 
systolic. Labor progressed satisfactorily and the 
patient was in good condition three hours after 
admission. Ten minutes later she went into 
shock. She was pulseless, with blood pressure 
64/50. Intravenous administration of hyper- 
tonic glucose was begun and a blood transfusion 
followed. At the completion of the transfusion 
the fetus had been delivered spontaneously 
to the umbilicus. Without taking the patient 


* Cases are from the Committee on Maternal Welfare of the Medical Society of the County of Kings, Brooklyn, 
N. Y. The views expressed are those of the authors. 


April, 1951 


439 


440 


out of shock position delivery was com- 
pleted. The cervix was said to be completely 
dilated. The fundus rose to the umbilicus 
just before delivery of the head. The stillborn 
fetus weighed 3,100 gm. A large, soft tumor 
mass was felt to the right of the uterus. After 
expression of the placenta vaginal examination 
revealed a large rent in the right lateral wall of 
the uterus. Hysterectomy was performed and a 
tear about 10 cm. long was noted in the right 
lateral wall of the uterus extending through the 
cervix. During the operation the patient was 
pulseless except for an interval near the com- 
pletion of the procedure. A total of 2,500 cc. of 
blood had been given. The patient died on the 
operating table as the operation was being 
completed. 


Questions. (1) Can a diagnosis of placenta 
previa be made on the history alone, by x-ray 
examination alone or by a combination of these 
two alone? Will rectal examination aid? (2) 
Does the onset of labor initiate or aggravate 
hemorrhage? Who is likely to suffer the more 
profuse hemorrhage, the primipara or multi- 
para? Why is previa more common in the multi- 
para. (3) What place has Braxton Hicks’ 
version in the treatment? Was it the proper 
procedure, and if not, what should have been 
done for this patient? (4) Was blood trans- 
fusion given early? (5) Should this patient have 
been permitted to go home after her first hos- 
pital admission without ascertaining the cause 
for her hemorrhage? 

Answers. A history of painless, apparently 
causeless hemorrhage in the third trimester of 
pregnancy should make a presumptive diag- 
nosis of previa. Abdominal examination may 
be significant. The presenting part is unengaged 
because of the presence of the placenta in the 
lower segment and there is an increased fre- 
quency of abnormal presentation. The inci- 
dence of transverse presentation is so high as to 
lead one to suspect previa when this mal- 
presentation occurs. A placental bruit is diffi- 
cult to recognize and is unreliable; the placenta 
may be implanted posteriorly. X-ray examina- 
tion employing either the cystogram or the soft 
tissue technic is often used but an absolute 
diagnosis cannot be made without vaginal ex- 
amination. With the exception of massive 
hemorrhage or fetal distress few would subject 
a patient to cesarean section without such 
confirmatory evidence. 
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Rectal examination in patients with painless 
bleeding is definitely contraindicated. It may 
initiate or aggravate bleeding and can do little 
more than determine that the presenting part is 
in the pelvis, information which as a rule can be 
acquired by abdominal examination. It also 
carries risk of infection, for the examining finger 
transports bacteria from the lower vagina 
where they are more numerous to the area of 
placental separation. The clotted blood then 
affords excellent culture media for their propa- 
gation. If, however, labor is active, the present- 
ing part deep in the pelvis and the bleeding not 
massive, rectal examination may be done and 
may disclose an effaced cervix closely applied to 
the vertex. The palpation of sutures and fon- 
tanels rules out placenta previa. The progres- 
sive dilatation of the cervix may then be followed 
with rectal examination. Premature labor is oc- 
casionally accompanied with vaginal bleeding 
considerably greater than the “show” and 
without any apparent cause such as placenta 
previa, placenta ablatio or cervical lesions. 

It must not be forgotten, however, that the 
onset of labor may initiate or aggravate hemor- 
rhage in patients with previa. Hemorrhage 


occurs from the area of separated placenta in 
the region of the cervix, and the taking up and 


dilatation of the cervix during the first stage of 
labor may cause separation or widen its area. 
Multiparas are more prone to profuse hemor- 
rhage than primiparas. It may be that the ex- 
planation lies also in this direction, possibly due 
to greater taking up of the cervix in formation 
of the lower uterine segment. The incidence of 
previa increases with multiparity and any cause 
for atrophic endometrium. Decreased vascu- 
larity tends to favor spread of placental forma- 
tion over a wider area; this is substantiated 
clinically by the wider and thinner placentas 
seen in previa. 

Braxton Hicks’ version is obsolete. Not only 
is the fetal mortality associated with this pro- 
cedure very high but also the maternal mortal- 
ity is increased. Technically this is an ex- 
tremely difficult procedure, especially if the 
fetus is not small. The two fingers of the opera- 
tor that are inserted through the cervix have 
difficulty in locating, recognizing and grasping 
a foot, only to find, then, that it cannot be 
pulled through the cervix without added manip- 
ulations. The increased vascularity of the cervix 
and lower segment in previa makes for a 
sponge-like tissue that is occasionally so friable 
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that it may be torn with the ease of moist 
blotting paper; thus rupture of the uterus may 
result as shown here. In the occasional instance 
of association of a footling or complete breech 
in a multipara with low implantation of the 
placenta (defined later as including the mar- 
ginal type) and a non-viable or dead fetus, 
pulling down a foot may be feasible. This pro- 
cedure is justified only if it can be accomplished 
easily through an already sufficiently dilated 
cervix. It must never be followed with extrac- 
tion. This particular patient was further pre- 
disposed to rupture of the uterus in that she 
had a dry uterus and extensive old cervical 
lacerations, one of which may have given way. 
The treatment should have been immediate 
transfusion and cesarean section. 

Blood transfusion was not given early enough 
in this case. The need for blood in this and 
other serious complications of pregnancy and 
labor is so great that no patient should be delivered 
in an institution where large amounts of com- 
patible blood are not immediately available. A 
patient who is suspected of previa should be 
typed for the Rh factor and blood grouping on 
admission to the hospital and at least 1,000 cc. 
of compatible blood kept near her until the 
pregnancy is terminated and danger of hemor- 
rhage past. Plasma is a poor stopgap, ineffective 
if hemorrhage has been profuse and dangerous 
if it is pooled. Since plasma has no oxygen- 
carrying power but aids only in maintaining 
the blood pressure, the patient eventually be- 
comes anoxic and irreversible shock occurs. 
Blood given after irreversible shock bas occurred is 
worthless. Intravenous crystalloids should be 
used only during the time necessary to obtain 
blood, for their effect is temporary. When used 
in large amounts they are actually harmful. 


* * * 


Case u. A thirty year old white female, 
para Iv, during a severe coughing spell in her 
thirty-sixth week of pregnancy had a vaginal 
hemorrhage amounting to a few ounces. This 
was followed with intermittent spotting. On 
abdominal examination the vertex was found in 
the right iliac fossa and the fetal heart was 
heard. On vaginal examination the cervix was 
found well formed, admitting one finger easily, 
and the edge of the placenta was identified close 
to the internal os. The membranes were rup- 
tured artificially following which the head 
dropped into the pelvis. An abdominal binder 
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with lateral pads was then applied so as to fix 
the fetus in position. Hemostasis appeared 
satisfactory for twenty-six hours when hemor- 
rhage recurred. There was no labor. The patient 
was then transfused with 500 cc. of blood, taken 
to the delivery room and a Voorhees bag intro- 
duced. Bleeding was controlled and within two 
hours irregular contractions occurred. Eight 
hours after introduction of the bag it was ex- 
pelled and this was followed by spontaneous 
delivery of a living fetus. All attempts at 
Credé’s expression failed. Three operators at- 
tempted the expression. After forty minutes the 
placenta was manually extracted. Postpartum 
hemorrhage could not be controlled by massage 
and oxytocics, and the patient died three hours 
after delivery of the placenta. 

Case 11. A thirty-nine year old female, 
gravida VIII, para VII, pregnant eight months, 
suffered a sudden profuse vaginal hemorrhage 
at home estimated as between 1 and 2 quarts of 
blood. When admitted to the hospital she was 
in moderate shock. On vaginal examination the 
edge of the placenta was felt just through a 
cervix that was dilated 4 cm. Morphine, intra- 
venous glucose solution and a transfusion of 
500 cc. of blood were given just prior to the 
examination. The membranes were ruptured 
artificially and this controlled the bleeding. 

Spontaneous delivery of a stillborn fetus 
followed within a few hours. About one-half 
hour after delivery of the placenta the patient 
received a transfusion of 750 cc. of blood. Her 
condition was described as good. The uterus 
suddenly relaxed one-half later and profuse 
hemorrhage recurred. The uterus and vagina 
were packed but the patient continued to bleed 
through the pack and died within the hour just 
as another transfusion was begun. 


Questions. (1) Is Case 1 one of placenta 
previa? (2) In Case 1 was the introduction of 
the bag proper therapy after recurrence of the 
hemorrhage? (3) Is the third stage of labor any 
different in previa? Should postpartum hemor- 
rhage be feared? (4) What role did the uterine 
pack play in the death of the patient in Case 
111? (5) How good is an abdominal binder? How 
good are the lateral pads used to fix the fetus in 
position? 

Answers. Case 11 is a case of placenta 
previa. Certain authors of modern texts have 
now agreed that since the degree of encroach- 
ment of the placenta on the internal os may 
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change with labor, the diagnosis of the type 
should be made at the time of the first vaginal 
examination. Case 11 formerly would have been 
classified as marginal placenta previa. It has 
been further agreed that the term “marginal” 
should be discarded and all such cases included 
in the group called low implantation of the 
placenta. If the internal os is covered partially 
by placenta, the term “‘partial”’ is used; if com- 
pletely, “‘total.”” The name “central,” previ- 
ously used synonymously with total, is not 
advisable since it implies a symmetric implanta- 
tion of the placenta over the internal os of the 
cervix, and this usually is not the case. We will 
follow this new nomenclature. 

We have given up use of the Voorhees bag in 
the treatment of placenta previa. Patients so 
managed generally need further therapy when 
cervical dilatation permits the bag to fall out, 
and are at this time not good candidates for 
further treatment. Manipulations incidental to 
introduction of the bag traumatize the highly 
vascular lower segment and profuse, bleeding 
may occur. When the bag falls out or if the 
pains lag, the operator may be tempted to 
perform internal version and extract the fetus; 
this is particularly hazardous. The bag also 
tends to cause malpresentation by displacing 
the presenting part and occasionally may have 
to be replaced because of leaking. Infection 
may result from its use. 

When rupture of the membranes is employed 
in the treatment of low implantation of the 
placenta and hemorrhage recurs, simple trac- 
tion on the scalp by means of Willett’s forceps 
is advocated by some. We have had but little 
experience with its use. A 1I-pound weight 
attached to the forceps should be hung over the 
edge of the bed. This slight traction is generally 
enough to cause hemostasis; a heavier weight 
should not be used. Even a 1-pound weight may 
produce slight scalp wounds. When possible the 
clamp should be applied close to the occiput to 
maintain flexion of the fetal head. It may be 
removed when the scalp is seen through the 
distended vulva. 

If rupture of the membranes is elected as 
treatment for placenta previa, particular atten- 
tion must be paid to the degree of previa as well 
as the condition of the cervix. The cervix must 
be sufficiently dilated and the degree of en- 
croachment of the placenta on the internal os 
little enough to permit the vertex to come down 
against the placental edge for hemostasis. Rup- 
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ture of the membranes has its greatest value 
when labor has been established, for the vertex 
can then be more confidently expected to press 
against the placenta. The condition of the 
cervix Is of greater importance than the degree 
of previa. Rupture of the membranes should 
not be elected in the primipara before the onset 
of labor, nor in any case in which a long, un- 
effaced, undilated cervix is encountered. As 
indicated elsewhere it is inadvisable if hemor- 
rhage Is massive even if the status of the cervix 
and the degree of previa satisfy the afore- 
mentioned conditions. These patients are likely 
to have marked vascularity of the cervix and 
lower segment and are best treated with cesar- 
ean section. Actually its safest use is in the 
multipara with no more than moderate hemor- 
rhage from low implantation of the placenta. 
Antibiotics are of value since the onset and 
progress of labor may be delayed and patients 
with placenta previa are predisposed to infec- 
tion, largely because of blood loss. In patients 
who fail to go into labor after rupture of the 
membranes or in whom labor is of the inertia 
type it is not safe to use pituitary extract even 
by the slow drip intravenous route. Even this 
new and safer method of administration may 
cause rupture of the friable lower segment of 
the uterus. When bleeding continues after 
rupture of the membranes, cesarean section 
may become necessary. 

When the placenta is implanted largely in the 
lower segment of the uterus, the mechanism of 
spontaneous separation and extrusion may be 
impaired and retarded. The inability of the 
lower relaxed portion of the uterus to contract 
as effectively as the upper segment may delay 
separation. Further, poor contractility of the 
lower segment where large blood vessels have 
formed as a result of previa may prevent 
effective hemostasis. 

Hemorrhage may also result from lacerations 
in the highly vascular, friable lower uterine 
segments and cervix. The patient is predisposed 
to postpartum hemorrhage which when super- 
imposed on inadequately treated antepartum 
hemorrhage may be sufficient to cause irreversi- 
ble shock and death. The operator must be 
prepared to be prompt in manual removal of 
the placenta should hemorrhage accompany 
faulty or delayed separation. Manual removal 
of the placenta is not regarded as a dangerous 
procedure if it is done properly and not too 
late. The prophylactic use of antibiotics makes 
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the risk of subsequent infection minimal. One 
should not wait until blood loss is great before 
attempting it since undue haste is more likely 
to result in trauma to the uterus. The technic is 
not difficult. Under anesthesia the external 
hand manipulates the fundus while the internal 
hand follows the cord to the placenta and then 
separates it from the uterus. Once the cleavage 
plane is located, separation becomes easy. 
After separation the placenta and membranes 
may be delivered into the vagina by traction on 
the cord. The hand remains in the uterus to 
explore thoroughly for retained cotyledons of 
the placenta or possible rupture of the lower 
segment of the uterus. Combined internal and 
external massage will help to produce uterine 
contraction and hemostasis. With this technic 
reintroduction of the hand into the uterus is 
not necessary and this reduces the risk of 
infection. 

In a previous article in this series on post- 
partum hemorrhage we asserted that the 
uterovaginal pack is valueless. In placenta 
previa, with the increased friability of the 
lower uterine segment, packing is not only in- 
effective in producing hemostasis but also may 
cause rupture. The patient in this case actually 
died of postpartum hemorrhage. If immediate 
transfusion and hysterectomy were substituted 
for the packing, she probably would have 
survived. 

The abdominal binder is a relic of the dead 
past. And the lateral pads? Too much is ex- 
pected of them. 


Case tv. A twenty-eight year old white 
primipara was admitted to the hospital at 
twenty-eight weeks of gestation because of 
slight vaginal hemorrhage the previous day. 
Slight bloody vaginal discharge was noted on 
admission. The presentation was vertex and 
the fetal heart was heard. A cystogram sug- 
gested placenta previa. It was decided to follow 
the expectant plan of treatment and, accord- 
ingly, the patient was kept in bed in the hos- 
pital for the next three weeks. During this time 
only occasional slight vaginal bleeding was 
noted. At the end of this period a sudden gush 
of blood occurred. The staff decided to ex- 
amine the patient vaginally, with the idea of 
rupturing the membranes or performing cesar- 
ean section if previa was found. However, 
examination in the operating room failed to 
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disclose placenta previa and the patient was 
sent back to bed. There was no further bleeding 
until five days later when a second sterile 
vaginal examination found the internal os com- 
pletely covered by the placenta. A transfusion 
of 500 cc. of blood was given and a lower seg- 
ment cesarean section performed under general 
anesthesia. Her postoperative course was char- 
acterized by the symptoms and findings of 
sepsis, and she died of peritonitis six days after 
the operation. 


Questions. (1) How valuable is the x-ray 
diagnosis of placenta previa? (2) How danger- 
ous Is a single or repeated vaginal examination 
in placenta previa? How should the vaginal 
examination be done? (3) Is expectant man- 
agement of placenta previa ever justified? (4) 
When should cesarean section be performed for 
a patient with placenta previa? 

Answers. In experienced hands the x-ray 
diagnosis of placenta previa may be of some 
aid. The cystogram is generally not as accurate 
as the soft tissue technic. In the cystogram 
about 40 cc. of air or a radiopaque solution 
such as a 12.5 per cent solution of sodium iodide 
is instilled into the bladder. With pressure ap- 
plied to the fundus anteroposterior and lateral 
plates are taken. When the fetus is in vertex pre- 
sentation, placenta previa will generally cause a 
widening and asymmetry of the space between 
the fetal vertex and the bladder shadow. In the 
soft tissue x-ray technic an attempt is made 
actually to visualize the placenta. If it is found 
in the upper segment, placenta previa is ruled 
out. In the most expert hands it is said to have 
an accuracy of 80 to 85 per cent and is favored 
over the cystogram method. Indirect light 
coming from an ordinary goose-neck lamp is 
better than the x-ray viewing box in searching 
for the placental shadow. In both x-ray meth- 
ods the lateral plate is more valuable than the 
anteroposterior plate, for the placenta is gen- 
erally implanted largely on either the posterior 
or anterior wall of the uterus. When x-rays 
are taken, a full view of the fetus should be 
obtained, for congenital malformations of the 
fetus which occur frequently with placenta 
previa may be recognized. 

From a practical point of view x-ray diag- 
nosis cannot be relied upon to make the diag- 
nosis. Vaginal examination is the surest method 
and is recommended. When properly carried 
out a single vaginal examination is safe. /1 
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should be performed only in the operating room 
with all preparations made for immediate treat- 
ment should previa be found. Nurses and assist- 
ants should be scrubbed and standing by. One 
thousand cubic centimeters of blood should be on 
band since the examination may separate more of 
the placenta, displace a clot and precipitate severe 
hemorrhage. 

As in this case placenta previa may be pres- 
ent and yet not found if great care is not exer- 
cised in the examination. One should first be 
familiar with the feel of the placenta. It is quite 
characteristic and can be described as spongy, 
granular or gritty. One may practice by taking 
a placenta after delivery and placing it over a 
circle made by the fingers and then feeling it 
through the circle with the eyes closed and 
rubber gloves on. It must be distinguished from 
a blood clot. The examination should begin by 
spreading the vagina widely with specula and 
carefully inspecting the cervix for erosion, 
polyps, varices, carcinoma or evidence of 
trauma. The vagina must also be inspected. 
(In a recent case seen by one of us a patient 
thirty weeks pregnant gave a history of spon- 
taneous, painless hemorrhage, but on speculum 
examination evidence of trauma to the cervix 
and vault of the vagina could be seen. The 
patient later admitted an attempt at self- 
induction.) A finger should then gently be intro- 
duced through the internal os of the cervix. 
Since the cervix in placenta previa is generally 
larger, softer and more patulous, this can usu- 
ally be done. One should not poke at the pla- 
centa since this will separate more than is 
necessary and aggravate the hemorrhage. 

Vaginal examination may be made extremely 
diflicult by finding a rigid, closed, uneffaced 
cervix, but this is unusual in cases of placenta 
previa. One must not dilate such a cervix but 
be content with fundal pressure and feeling 
about the portio vaginalis of the cervix through 
the lower segment of the uterus. If the fetal 
skull is felt all about, previa is unlikely. Occa- 
sionally one may get the sensation of a mass 
between the fetal head and lower segment on 
one side; this may suggest previa. 

The single vaginal examination done just 
prior to cesarean section is reasonably safe. A 
second vaginal examination, however, some 
days after the first and followed with cesarean 
section is considerably more dangerous. Al- 
though the original examination may have been 
carefully performed, bacteria are carried into 
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the bloody area of placental separation. A later 
examination may disturb the area of infarction 
in which bacteria are multiplying in excellent 
culture media, encourage invasion and result in 
fatal peritonitis later postoperatively. 

The expectant treatment of placenta previa 
may be made safe. The initial hemorrhage is 
rarely if ever catastrophic, and apart from 
cervical manipulation or the onset of labor, 
even recurrent hemorrhages are not apt to be 
fatal. The gravity of placenta previa must not 
be minimized, yet it is clear that if the patient 
is not actively bleeding and can remain in a 
hospital under close observation with adequate 
amounts of compatible blood immediately 
available, the expectant plan can be followed. 
It should be borne in mind that the multipara 
is more prone to sudden and profuse hemor- 
rhage. Fetal salvage can be increased with 
expectant management. Deferment of treat- 
ment for even two to three weeks will often 
materially increase the chances for fetal sur- 
vival. One must arbitrarily set a definite date 
after which expectant treatment is no longer 
indicated. This probably lies between the 
thirty-fourth and thirty-sixth week. The esti- 
mated size of the fetus will undoubtedly influ- 
ence one’s judgment considerably. 

The expectant plan of management at home 
is not recommended. If hemorrhage should 
occur, much time is lost before adequate ther- 
apy Is instituted. When patients are followed 
expectantly in the hospital, repeated estima- 
tion of the hemoglobin may be necessary; it is 
particularly indicated after an episode of bleed- 
ing. The Talquist method is unsatisfactory 
because of the great margin of error. The hemo- 
globin must be kept at at least 70 per cent, by 
transfusion if necessary. 

The modern treatment of placenta previa 
includes termination of the pregnancy by cesar- 
ean section or by induction of labor from rup- 
ture of the membranes. Cesarean section is 
more often indicated. It should be elected when 
the previa is partial or complete or when there 
is an undilated, uneffaced or primiparous 
cervix. Massive hemorrhage is best treated this 
way despite the degree of previa for it may 
indicate marked vascularity of the lower uterine 
segment and cervix, a condition which makes 
vaginal delivery hazardous. Advances in tech- 
nic now offer greater safety for the patient. 
Abdominal delivery tends to retain the limited 
hemostatic power which the lower uterine 
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segment possesses and thus danger of post- 
partum hemorrhage after cesarean section is 
less than after vaginal delivery. The undesir- 
able and dangerous sequelae from trauma to 
the cervix and lower uterine segment are 
avoided. Hemorrhage can be promptly con- 
trolled since delivery is generally quickly ac- 
complished. There is also considerably greater 
fetal survival. Shock is an immediate contra- 
indication to any form of operative treatment. 
Since hemorrhage, however profuse, tends to 
be intermittent and rarely kills, there is time 
to treat the shock. This must include massive 
blood transfusion. 

We perform the lower segment operation for 
placenta previa. During this procedure the 
placental implantation site may be seen. Wal- 
lace clamps are placed on the margins of the 
uterine incision which are brought up into view 
and inspected. Bleeding vessels may easily be 
identified, clamped and ligated. It is routine 
during this cesarean section to give blood by 
transfusion for bleeding may be profuse. The 
choice of the anesthetic agent is important. If 
active bleeding does not make speed necessary, 
general anesthesia should not be selected. A 
fetus already in jeopardy because of maternal 
blood loss will become more anoxic from re- 
spiratory depression after delivery. Local anes- 
thesia supplemented by intravenous drip 
sodium pentothal® or regional anesthesia such 
as epidural or fractional spinal anesthesia are 
preferred. It is good to have a pediatrician in 
attendance as anoxia and prematurity demand 
expert attention. 


* * * 


Casev. The patient was a white thirty-two 
year old female, para 1, who during her 
thirty-fourth week of pregnancy suffered a 
moderate vaginal hemorrhage while asleep at 
home. Her physician inserted a vaginal pack 
and transported her to the hospital. On general 
and abdominal examination she was thought to 
have a normal pregnancy. The vaginal pack 
was removed the following day with slight 
recurrence of vaginal bleeding. A sterile vaginal 
examination showed a small, bleeding polyp 
and it was concluded that this was the cause of 
the bleeding. Accordingly she was sent home. 

More severe bleeding occurred eight days 
later and the patient was readmitted to the 
hospital. Vaginal examination now showed a 
partial placenta previa. A lower segment cesar- 
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ean section was performed. There was some 
difficulty in extracting the placenta but this 
was finally accomplished. The fetus was alive. 
During the patient’s postoperative period she 
continued to bleed moderately from the vagina 
and the cause for this was never ascertained. 
She showed clinical evidence of spreading peri- 
tonitis postoperatively and despite the use of 
some sulfonamides and antibiotics died six days 
later. 


Questions. (1) Is the use of a vaginal pack 
ever indicated in placenta previa? (2) Does the 
finding of a cervical polyp or erosion necessarily 
exclude previa? (3) When should just a specu- 
lum examination be made? (4) What is a likely 
cause for the continued postoperative bleeding? 
(5) What was the cause for difficulty in pla- 
cental removal? 

Answers. The use of a vaginal pack is never 
indicated. It is not only useless but also 
dangerous. 

The finding of a cervical polyp or erosion 
which bleeds when touched with a cotton ap- 
plicator is presumptive evidence of the cause 
for slight vaginal bleeding. But, as in this case, 
it does not exclude placenta previa which 
should be suspected despite the presence of 
such cervical lesions if hemorrhage has been 
more than slight. However, when the expectant 
plan of management is followed because of the 
prematurity of the fetus, simple, cautious, 
sterile vaginal speculum examination in the 
hospital is all that is necessary for initial slight 
vaginal bleeding. Such speculum examination 
is indicated shortly after the patient is ad- 
mitted to the hospital. Carcinoma of the cervix 
associated with pregnancy occurs frequently 
enough to be borne always in mind. The 
marked increased rate of growth of the carci- 
noma in such patients makes early diagnosis 
and treatment imperative. A delay of a few 
weeks during expectant management will make 
the prognosis graver. In at least 20 per cent of 
patients with vaginal bleeding in the third tri- 
mester of pregnancy and before the onset of 
labor neither speculum or digital examination 
nor examination of the placenta after delivery 
will disclose the cause for the bleeding. Actually 
placenta previa is the cause in about one-third 
of the cases. 

This patient was unnecessarily infected prior 
to cesarean section. Of greater importance than 
the use of drugs to combat infection or_large 
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amounts of blood to replace blood loss is good 
judgment in selection of the time and method 
of treatment. All our modern therapy may fail 
to save the mismanaged patient. Patients rarely 
die of the previa alone, but rather from the 
added effects of inadequate or faulty treatment. 

The continued vaginal bleeding may have 
been due to retained placental tissue which 
incidentally may have aided in continuing and 
spreading the infection. It is just as important 
to examine the placenta to see if it is complete 
after abdominal as after vaginal delivery. 

We do not know how this placenta was re- 
moved or what made its removal difficult. The 
uterine incision may have been too small; the 
placenta may have been fragmented by an 
incision carried through it; or it may have been 
large, thin, spread out and partially in the 
upper segment. Or, less likely, the operator 
may have tried to express it by what is called 
the Credé maneuver. 

Good management of the placental stage is 
vital. If the placenta is found on the anterior 
uterine wall, the incision must be carried 
through it expeditiously and with good judgment. 
No form of expression, whether carried on 


through the abdominal wall or upon the uterine 
fundus itself, should be practiced. The placenta 


should be removed manually and carefully with 
due regard to the possibility of wide coverage. 


* * * * 


Case vi. A twenty-nine year old white 
primipara suddenly experienced profuse vaginal 
hemorrhage when about thirty-eight weeks 
pregnant. Two hours later with the onset of 
labor the patient noted a gush of bright red 
blood and clots with each pain. Dilatation of 
the cervix progressed to 4 cm. after four hours 
of labor. The fetal heart could no longer be 
heard, the pains lessened and the bleeding 
slowed. The estimated blood lost at this time 
was about 2,000 cc. 

On admission to the hospital the patient was 
in shock. She was pale, apathetic and clammy. 
The pulse was 150 and the blood pressure 
70/50. The red blood count was 3,270,000. 
Plasma and whole blood were given; and when 
the general condition of the patient improved, 
vaginal examination was performed. A total 
placenta previa was found. The cervix was 
manually dilated from 4 to 7 cm. and a No. 4 
Voorhees bag inserted. The patient went into 
shock again and complained of severe abdom- 


inal pain. Her abdomen became board-like and 
the fundus rose higher. She was unconscious 
and her blood pressure could not be obtained. 
The bag was removed and more blood and 
plasma were given by transfusion. 

The patient was now prepared for delivery. 
The cervix was manually dilated further. A 
hole was made through the placenta and by 
podalic version and extraction a thirty-eight 
week old stillborn fetus weighing 6 pounds, 1 
ounce was delivered. 

The general condition of the patient im- 
proved slowly after repeated transfusions were 
given. Her postpartum course during the first 
four days was septic but after this period the 
temperature fell to normal and remained so 
until the ninth day when the patient suddenly 
died. 

At autopsy the right pulmonary artery was 
found to be occluded by a large antemortem 
thrombus. The veins in both broad ligaments 
showed antemortem thrombi and there was 
pathologic evidence of acute septic endometritis. 


Questions. (1) Is manual dilation of the 
cervix ever indicated in the treatment of pla- 
centa previa? (2) What would have been proper 
treatment for this patient? (3) Is it ever advis- 
able to make a hole in the placenta? (4) Is 
massive hemorrhage evidence of total coverage? 

Answers. This patient illustrates massive 
hemorrhage that can occur in patients with 
placenta previa, especially when the type is 
total. However, massive hemorrhage does not 
necessarily indicate total coverage. The type of 
placenta cannot be foretold either by the 
amount or suddenness of the blood loss or by 
the time it occurs. Manual dilation of the 
cervix, better termed ‘manual laceration,” if 
ever indicated is condemned in patients with 
placenta previa because of the increased fri- 
ability of the cervix and lower uterine segment. 
It is never advisable to make a hole in the 
placenta. 

The treatment of this patient is open to great 
criticism. She apparently tolerated procedures 
well calculated to cause rupture of the uterus, 
namely, manual dilation of the cervix, podalic 
version and extraction, only to succumb to 
infection and embolism later. The use of the 
bag was likewise ill advised. When vaginal 
examination disclosed total previa, a cesarean 
section should have been performed. 
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SUMMARY 

1. Although the history is often significant, 
the diagnosis of placenta previa can be made 
only by vaginal examination. X-ray technics 
are helpful but not absolute. Rectal examina- 
tion is contraindicated. The digital vaginal 
examination should be made only in the oper- 
ating room after preparations have been taken 
for immediate treatment should placenta previa 
be found. 

2. Expectant management in the hospital is 
advised in patients before the thirty-seventh 
week of gestation if the bleeding is not exces- 
sive. All patients with bleeding who are being 
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treated expectantly should have a speculum 
examination shortly after admission. The possi- 
ble occurrence of carcinoma must always be 
considered. 

3. For practical purposes treatment consists 
of rupture of the membranes or cesarean sec- 
tion. Vaginal packing, Braxton Hicks’ version 
and the dilating bag are, in our opinion, 
obsolete. 

4. The need for blood is great. Blood lost 
during antepartum, intrapartum and _post- 
partum periods must be replaced. Transfusion 
given after irreversible shock has occurred is 
without value. 


© 


Burnett et al. have had very favorable results in the treatment of 
empyema by delaying surgery a few days while they first aspirated the 
empyema cavity and reinstilled adequate amounts of penicillin (occa- 
sionally other antibiotics may also be needed). Only about 20 per cent of 
their patients failed to respond to such measures and had to be operated 


upon. (Richard A. Leonardo, M.D.) 
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INTERLOCKING OR COLLISION OF TWINS DYSTOCIA* 


Henry P. LatruapA, M.D. 
Danville, Illinois 


NTERLOCKING or collision of twins dys- 
I tocia is a rare obstetric complication and 
should be watched for during delivery of 
twins. True interlocking of heads occurs when 
the aftercoming head of the first twin in breech 
presentation is arrested at the pelvic inlet by 
the head of the second twin in vertex. Collision 
of twins occurs when two presenting parts at 
the inlet interfere with the entrance of either 
into the pelvic canal, or when the head of one 
twin is arrested by the trunk of the other. 

Treatment depends upon the parity and con- 
dition of the patient, the size and positions of 
the infants. Review of the literature reveals 
case reports of interlocking and collision of 
twins treated by dislodgment of the heads, de- 
capitation and by section. 

A case of collision of twins, treated by sec- 
tion, in a thirty-one year old white primigravida 
caused by arrest of the head of the second twin 
against and producing a crushing deformity of 
the anterior chest of the first twin attempting 
to engage as a breech, is presented. Examples 
of collision are: (1) two heads attempting to 
engage simultaneously, the head of the second 
twin catching in the neck of the first; (2) two 
breeches attempting to engage simultaneously; 
(3) arrest of the aftercoming head of the first 
twin in breech presentation against the trunk 
of the second in transverse lie and (4) arrest 
of the head of the second twin against the 
thorax of the first twin attempting to engage 


as a breech. 
ok * * ok 


CASE REPORT 


A thirty-one year old white primigravida at 
term was admitted to St. Elizabeth’s Hospital 
in active labor on February 1, 1946, at 12:30 
A.M. Her membranes had ruptured one hour 
prior to admission to the hospital. 


Her last menstrual period occurred April 18, 
1945, and the expected date of delivery was 
January 25, 1946. Her prenatal course was un- 
eventful, and the twin pregnancy was diag- 
nosed two months previously. Her pelvic 
measurements were adequate clinically and by 
pelvimetry. 

Laboratory data were as follows: The Kahn 
test was negative. The urine revealed a specific 
gravity of 1.020, no albumin and no sugar. Her 
hemoglobin was 82 gm. per cent (Sahli); the 
erythrocytes numbered 4,480,000; leukocytes 
9,400 per cu. mm. 

On admission to the hospital the patient was 
having strong regular uterine contractions of 
five-minute intervals lasting one-half minute. 
The abdominal wall was thin and fetal parts 
could be easily palpated. A breech was present- 
ing over the pelvic inlet and the head could be 
palpated in the left upper portion of the ab- 
domen. The breech of the second twin could 
be felt in the right upper abdomen. Two sets of 
fetal heart tones could be heard. Rectal exami- 
nation one hour after admission revealed the 
cervix effaced and thin with approximately 5 
cm. dilatation. The presenting breech over the 
pelvic inlet could be touched with the rectal 
examining finger. 

Her contractions continued regular and 
strong, but she failed to make any progress 
after fourteen hours of labor. A sterile vaginal 
examination done at 2:00 P.M. revealed the 
cervix thin with about 6 cm. dilatation. X-ray 
films of the abdomen in the anteroposterior and 
lateral positions showed one twin attempting to 
engage as a breech with the thighs alongside 
the abdomen, and the head of the second twin 
impacted against the lower anterior chest of 
the first twin. (Figs. 1 and 2.) A diagnosis of 
dystocia due to collision of twins was made and 
it was deemed advisable to deliver her by sec- 


* From the Obstetrical Department, St. Elizabeth’s Hospital, Danville, III. 
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Fic. 1. Anteroposterior view taken after ten hours of labor showing impaction of head of the second twin against 


the chest of the first twin. 


Fic. 2. Lateral view showing the first twin attempting to engage in the pelvic inlet as a breech. 


tion. A low transperitoneal section was per- 
formed under general anesthesia at 3:15 P.M., 
fifteen hours following onset of labor. The first 
twin (breech) was a male infant weighing six 
pounds, four ounces. There was a crushed de- 
formity of the lower anterior chest caused by 
impaction of the head of the second twin. The 
respiratory movements of this infant were 
delayed and, following resuscitation with an 
intratracheal catheter were irregular and jerky. 
He was placed under oxygen but remained 
cyanotic and expired two hours following birth. 
The second twin was a female weighing five 
pounds, eight ounces, and had spontaneous 
regular respiratory movements and a lusty cry. 
The patient and the female twin were dis- 
charged from the hospital on the tenth post- 
operative day. 


COMMENT 


Interlocking or collision of twins usually can- 
not be predicted before the onset of labor. How- 
ever, when a diagnosis of twin pregnancy has 
been made, this complication should be watched 
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for carefully. McCormick! quotes the following 
possible combinations of presentations of twins: 


Per cent 
Head and breech 
Head and transverse lie 
Breech and transverse lie....... 
Two transverse lie 


The proper treatment will depend upon the 
parity and condition of the patient, the size and 
positions of the infants as determined by x-ray 
films plus a careful abdominal and vaginal ex- 
amination. One’s ingenuity will assist him in 
choosing section, dislodgment, version or de- 
capitation. Textbooks on obstetrics show illus- 
trations of locked twins with one twin being 
born as a breech with the aftercoming head 
locked with the head of the second twin enter- 
ing the pelvic brim. When this complication 
occurs, it may be necessary to decapitate the 
breech twin, disengage the heads, deliver the 
second twin and then allow the severed head to 
be born spontaneously.’ Occasionally if the 
heads are small, they may be dislodged and the 
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infants delivered without injury.2-’ Peters" 
and Dawson" each present a cast of interlock- 
ing twins which were delivered by section. 
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WHEN performing ureterosigmoid anastomosis, recent studies point to 
the advisability of abandoning the submucous tunnel, of directly anas- 
tomosing mucosa to mucosa and of disturbing the ureter as little as possible. 
Thus we now attempt to bring the sigmoid up to the ureter at the site of 
junction instead of vice versa. Results appear to be better with this type of 


technic. (Richard A. Leonardo, M.D.) 


ties, p. 327. St. Louis, 1937. C. V. Mosby Co. 
MacDona vp, I. Case of locked twins. Brit. M. J., 2: 
1214, 1912. 


. Geccie, J. Hans S. Locked twins. Canad. M. A. J., 


472 361, 1947. 


. Greic, D. S. A case of locked twins. Brit. M. J., 1: 


13, 1946. 


. CuNNINGHAM, W. D. A case of locked twins. M. J. 


Australia, 1: 494, 1947. 


. Dawson, J. B. Interlocked twins treated by cae- 


sarean section. J. Obst. e* Gynaec. Brit. Emp., 43: 
507-510, 1936. 


. Peters, L. Interlocking or collision of twins 


dystocia—low cesarean delivery. California e- 
West. Med., 46: 403-405, 1937. 


American Journal of Surgery 


— 


AN ELECTRICAL METHOD FOR THE PREVENTION 
OF VENOUS THROMBOSIS AND PULMONARY EMBOLISM* 
Frank L. AppPERLY, M.D., CHARLES E. m.p., WILLIAM B. Younc, M.D. 


AND FLoreNce M. STRAYER, R.N. 
Richmond, Virginia 


HERE is little need these days to remind 
readers of the value of early movement 
after operation as a preventive of venous 
thrombosis and pulmonary infarction. Some 
years ago it occurred to us that venous stasis 
might be overcome by the artificial induction 
of muscle activity (e.g., by rhythmical electrical 
stimulation), thus becoming a useful procedure 
for combating certain forms of peripheral circu- 
latory failure, thrombosis and embolism. We 
proceeded along these lines in a small series of 
cases (seventy-six patients) and at the time of 
this writing there has been no sign of throm- 
bosis or embolism in any of the patients 
studied. 


Many patients fear or resent the attendant 
discomfort of early movement after operation. 
In others unconsciousness, weakness or senility 
may exclude active movement. In all of these 
cases passive movement might supply the 
answer; however, passive movement and mas- 
sage on a large scale in a big hospital with many 
operations is expensive. Any other procedure 
that ensures movement of venous blood with- 
out discomfort should therefore be a welcome 
addition to postoperative treatment not only 
to prevent venous thrombosis but also to avoid 
peripheral circulatory failure. 

The physiologic considerations involved are 
as follows: Circulation is maintained by three 
sets of pumps strategically placed along the 
blood circuit, namely, the heart, voluntary 
muscles and diaphragm. One of the essentials 
for efficient cardiac activity is a mechanism for 
returning an adequate volume of venous blood 
to the heart. This is maintained by skeletal 
muscle contractions (muscle pump) and by the 
piston-like action of the diaphragm during 
respiration (respiratory pump). Increased mus- 
cular activity therefore automatically tends to 
increase cardiac inflow and output. 


Our methods of controlling circulatory fail- 
ure and the results obtained were reported in 
1947! and 1948.” A proper evaluation of any 
method for control of thrombosis and embo- 
lism, however, requires a long time and the 
examination of hundreds or thousands of pa- 
tients. We are presenting this small group of 
cases, therefore, in the hope that others will be 
encouraged to make similar observations and 
thus allow valid conclusions as to the efficacy 
of the method to be made at an earlier date. 

Thrombi form most often in the legs, espe- 
cially in the veins of the muscles of the calf and 
foot. After some preliminary experimentation 
the following apparatus was found to give 
satisfactory results: 

Source and Type of Electrical Current. Pas- 
sive muscular contractions in the thigh and 
calf were induced by a sinusoidal current 
(surging interrupted direct current with alter- 
nating polarity) from a Burdick Morse Wave 
generator M-210 at an intensity and frequency 
comfortable to the individual subject. This was 
usually at 20 to 30 milliamperes intensity and 
at a rate of 18 to 20 contractions per minute. 
The large generator has now been replaced by a 
much handier, small portable model weighing 
only 15 pounds.7 

Electrodes. In the early experiments the dis- 
persive electrode applied to the lumbosacral 
region consisted of a thin stockinet girdle 
soaked in warm saline with Crooke’s metal 
contact. This was covered with rubber sheeting 
and held in place by a many tailed surgical 
binder. The active electrodes were spiral muslin 
binders of fourfold thickness applied damp and 
as warm as tolerated from the ankle to groin. 
One-half-inch ribbons of Crooke’s metal were 
spiraled the full length of the binders and the 
whole covered with oiled silk held in place with 
ace bandages. 


+ This was made for us by the Burdick Corporation 
of Milton, Wis. 


* From the Departments of Pathology and Physiotherapy, Medical College of Virginia, Richmond, Va. 
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In later experiments the dispersive electrode 
consisted of a thick square Burdick electrode 
pad ro by ro inches thoroughly moistened with 
warm normal saline and held firmly in place 
over the lumbosacral region with a many tailed 
binder. The active electrodes were similar rec- 


TABLE I 
AGE DISTRIBUTION IN THIS SERIES (SEVENTY-SIX CASES) 


Age (yr.) |10 -19| 20-20|30 -39| 40-40) 50—59| 60—69| 70—79/|80—89 
| 


| | 


I 


ia 


TABLE 
OPERATIONS PERFORMED IN THIS SERIES 
Gastrointestinal tract (cancer, ulcers, plastic oper- 
ations) 
Cholecystectomy 
Hysterectomy 
Hernia (diaphragm, umbilicus, inguinal) 
Delivery and sterilization 
Thoracic, various 
Others (prostate, sympathectomy,* abdominal stab, 
sarcoma, thyroidectomy, mastectomy) 


76 

* Died in uremia 5 wk. later 
tangular pads 3 by 12 inches each applied to the 
dorsal surface of the calves and held with bind- 
ers of dental dam rubber. Bifurcated and single 
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leads connected the active and dispersive elec- 
trodes respectively to the generator. 

Time and Length of Treatment. Following 
the demonstration by Kniseley et al.* that 
sludging of blood begins immediately after 
injury we begin treatment of all patients as 
soon as possible after operation. Our usual 
custom is to maintain stimulation of muscle 
movement for ten to fifteen minutes in each 
hour for several hours. In some cases a course 
of stimulation was given on the next or even 
on a third day depending on circumstances. 

In collecting this small group of patients 
(Tables 1 and 11) we have deliberately selected 
those which experience has shown are most 
liable to postoperative thrombosis, i.e., those 
subjected to extensive pelvic or abdominal 
surgery and especially those over fifty years of 
age. A few other cases are also included. 
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fase Reports 


MALIGNANT OVARIAN TERATOMAS IN THE FIRST TWO 
DECADES OF LIFE* 
James R. Lisa, M.p., J. WitttAmM Hinton, m.p., SeyMouR WIMPFHEIMER, M.D. AND 


JoszpH D. Giora, M.D. 
New York, New York 


ERATOMAS of the ovary although in- 
frequent in the first two decades of life 
are not rare. They constitute the most 
common tumor of the premenstrual years,!? 
usually occurring in the first half of the second 
decade.* To the middle of 1949 about 150 
authentic cases are found in the literature in- 
cluding those reported as dermoids. Examples 
of the coincidental involvement of the same 
ovary by a malignant tumor and a non-malig- 
nant teratoma such as reported by Goodfriend 
and Caruso‘ are not included. In addition to 
individual case reports there are several excel- 
lent longer articles.?>-!? Since the publications 
of Wakely"! and Witzberger and Agerty"” 
twenty-four more cases have been found.!*-*4 
Ten are benign and fourteen malignant. Of the 
total number approximately one-third have 
shown evidence of malignancy. The early 
literature usually deals with benign tumors. 
In the more recent publications malignant 
disease is more frequent, probably, as suggested 
by Downes,”* due to more thorough histologic 
examination. The purpose of the present com- 
munication is to review the recent literature on 
malignant ovarian teratomas of the first two 
decades and to report two additional cases 
which illustrate some of the important features 
of these tumors. 


CASE REPORTS 


Case 1. The onset of illness in this patient, 
a seven year old child, was a sharp attack of 
severe abdominal pain simulating acute appen- 
dicitis. An emergency laparotomy was carried 
out on November 26, 1948, with that preopera- 
tive diagnosis. When the abdomen was opened, 


about 300 to 400 cc. of bloody fluid with clots 
were found. There was torsion of the right 
ovary which had a hemorrhagic cyst and a 
small perforation. The appendix and small 
intestine were normal. The cyst was resected 
and the appendix removed. The postoperative 
course was uneventful and the patient was dis- 
charged on December 1, 1948. 

The pathologic report was as follows: The 
cystic right ovary measured 5.4 by 5 by 3.3 cm. 
and was purple in color. On the surface there 
was a raised lentiform white nodule. On section 
the cyst was filled with fluid blood. The wall 
was purple-black and about 9 mm. thick. The 
posterior surface had a ragged rent. 

Microscopically, the wall was edematous and 
hemorrhagic. There were normal stroma and 
some primordial follicles. The teratomatous 
tissues were characterized by an embryonal 
appearance. The most abundant was the skin 
and its appendages of hair and sebaceous 
glands. Sometimes the squamous epithelium 
merged with glandular structures lined by tall 
ciliated epithelium. There was abundant ac- 
tively growing bone, with or without foci of 
calcification, fibro-elastic cartilage, glial tissue 
and loose areolar tissue. Some structures were 
organoid and resembled bone with synovial 
cavity in architectural pattern. None of the 
tissues had any of the histologic criteria of 
malignancy. The diagnosis was teratoma of 
ovary with torsion. 

The patient was readmitted five months later 
on April 24, 1949. One week previously she had 
had an attack of vomiting and enlargement of 
the abdomen was discovered. For the entire 
week there was intermittent fever, diarrhea and 
extreme flatulence. 


* From Doctors Hospital, New York, N.Y. 
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Fic. 1. Case 1. The nodular mass found replacing the 
right ovarian tissue left at the first operation. 


On examination the patient appeared acutely 
ill. Her face was flushed and her temperature 
was 103.8°F. The abdomen was distended, 
slightly tender under the old scar and felt 
cystic. Laparotomy was performed the next 
day. 

The segment of right ovary left at the first 
operation was replaced by a mass larger than a 
football and adherent to sigmoid and omentum. 
(Fig. 1.) Innumerable masses of various sizes 
were scattered over the peritoneum and omen- 
tum; one, 8 cm. in diameter, was adherent to 
the sigmoid. The left ovary appeared normal. 
The right ovarian, the sigmoidal and an omen- 
tal mass were removed. The patient was dis- 
charged on May 2nd. 

The pathologic report revealed the following: 
The right ovarian mass was grossly nodular, 
had a smooth, intact serosa and measured 
19 by 13 by 6 cm. It felt soft and cystic. On 
section there were numerous cysts of various 
sizes filled with pseudomucinous contents. The 
central portion was solid and had some amor- 
phous, gritty particles. The other two masses 
were similar. 

Microscopically, all the tumors were similar 
and contained both adult and embryonal tis- 
sues. There were connective tissue, adipose 
tissue, involuntary muscle, young and adult 
voluntary muscle, developing bone, fibro-elastic 
cartilage, adult skin with accessory structures 
and neurogenic tissue. No pattern was fol- 
lowed; all the tissues were intermingled. 
(Fig. 2.) 

The cysts were of various types. Skin with 
hair shafts and sebaceous glands lined some. 


In others the squamous epitheltum merged 
with epithelium of respiratory type which was 
associated with mixed seromucous glands. It 
merged sometimes with non-ciliated epithelium 
covering villous projections mimicking small 
bowel folds. Occasionally it merged with a cystic 
lining of ependymal nature, lying in adult glial 
tissue. Other cavities had tall, ciliated, mucus- 
producing cells. Ciliated columnar cells with 
nests of non-ciliated mucous cells lined other 
cavities. Occasionally these cysts had transi- 
tional epithelium. There were some structures 
with lining similar to large bowel. A few areas 
had structures like fallopian tube and choroid 
plexus. 

The neurogenic tissue was abundant. Chiefly 
it was adult glia, sometimes embryonal glia 
with normal mitoses. Sometimes both were 
intermingled. The glia frequently had small 
cavities lined with ependyma resembling the 
central canal of the spinal cord. Some areas of 
edema formed cavities. There were some neu- 
rones with Nissl granules. There were a few 
adult nerves and one ganglion similar to those 
of the sympathetic chain. Normal ovarian tis- 
sue was not found. The diagnosis was recurrent 
teratoma of the right ovary and metastatic 
teratoma of the peritoneum. (Fig. 3.) 

Roentgentherapy was carried out from May 
oth to June roth through two anterior and two 
posterior portals, each 15 by 10 cm. The total 
dosages measured in air were as follows: an- 
terior right pelvis and abdomen, 1,550 r; ante- 
rior left pelvis and abdomen, 1,550 r; posterior 
right pelvis and abdomen, 1,600 r; and posterior 
left pelvis and abdomen, 1,600 r. The factors 
at 50 cm. T.S.D. were KV 200 M A 8 filter 
mm. 14 Cu 1 Al. 

When last seen in November the patient 
appeared well, was in good health and ap- 
parently free of metastases. 

Case ul. The current illness of the patient, 
nineteen years of age, was of two to three 
weeks’ duration and was characterized by left 
lower quadrant pain. It began about five days 
before the last menstrual period and continued 
after menstruation ceased. The pain was sufli- 
ciently severe to prevent continuing at work. 
The menses previously had always been regu- 
lar. On examination on May 14, 1949, a cystic 
mass was palpable in the left ovarian area. 

Laparotomy was performed two days later. 
The left ovary was lying on the right side, 
twisted 180 degrees, the size of a grapefruit 
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Fic. 2. Case 1. Moderately cellular embryonal tissue showing some normal mitoses, found in the recurrent and 


metastatic lesions. X 600. 


Fic. 3. Case 1. Neurogenic tissue with both adult glial cells and neurones with Nissl granules. 


and multilocular. The right ovary was solid 
and as large as a baseball. There were some 
omental adhesions from a previous appen- 
dectomy. The masses were resected leaving 
some ovarian tissue on each side. 

The pathologic report revealed the following: 
The left ovary was roughly ovoid, had a smooth 
outer surface with prominent vessels, felt al- 
most cystic and measured 8 by 7.5 by 6 cm. 
On section it was made up largely of a solid 
nodule of gelatinous appearance with coarse 
fibrous bands producing the appearance of thy- 
roid tissue. (Fig. 4.) A slit-like cavity contain- 
ing milky fluid separated the central mass from 
the peripheral zone. One part of the wall was 
bony hard. 

The right ovary was smooth, cystic, meas- 
ured 13 by 9.5 by 6 cm. and had some doughy 
masses presenting externally. On section there 
were two cysts separated by a calcified ridge. 
Both cysts contained light yellow fluid. At one 
pole of the larger cyst there was a secondary 
cavity containing sebaceous material and hair 
and a calcified mass in the wall. Several small, 
soft nodules in the wall had a yellow-white cut 
surface. In the wall of the smaller cyst there 
was a secondary cyst containing sebaceous 
material, hair and a calcified mass. 

Microscopically, the most prominent com- 
ponent of the left ovary was glial tissue, mainly 
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Fic. 4. Case 11. Cut surface of left ovary has a solid 
gelatinous appearance with coarse fibrosis producing 
the appearance of thyroid tissue. 


very cellular, embryonal in type, extremely 
atypical, rich in normal and abnormal mitoses 
and showing rosette formation. The tissue was 
extremely edematous, particularly in the solid 
central mass which resembled thyroid to the 
naked eye. A few small cavities appeared lined 
by ependyma. Some areas had adult and em- 
bryonal skin with sebaceous glands and hair 
follicles. They overlay adipose tissue and can- 
cellous bone. (Figs. 5 and 6.) 

The right ovary had adult tissues. The small 
cyst was lined by skin with hair, sebaceous and 
sweat glands, merging into a multilayered cili- 
ated epithelium which in turn led into a glial- 
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Fic. 5. Case 11. Young embryonal tissue showing the great cellularity. X 600. 


6 


Fic. 6. The blastomatous glial tissue showing the atypical cells, numerous mitoses and rosette formation. X 600. 


lined cavity. In the wall of the cyst there were 
structures like choroid plexus, adipose tissue, 
collagenous connective tissue and involuntary 
muscle. The large cyst had skin, sebaceous 
glands, subcutaneous adipose tissue and adult 
glia. Some of the glial foci had neuronal cells. 
There was some cancellous bone with fatty 
marrow in which foci of myelocytes and mega- 
karyocytes were scattered. There was some 
moderately cellular young embryonal glia free 
of signs of rapid growth. A segment of normal 
ovarian stroma was present. The diagnosis was 
malignant teratoma of the left ovary with 
glioblastomatous foci and torsion, and non- 
malignant teratoma of the right ovary. 

A second laparotomy was done on May 25th. 
A supracervical hysterectomy and _ bilateral 
salpingo-oophorectomy were performed with 
complete removal of both broad ligaments. 
Microscopic examination showed organizing 
hematoma of the right ovary. Otherwise both 
had only normal tissue. Careful examination 
failed to reveal any evidence of tumor in any 
portion of the tissues removed. The patient 
was discharged on June sth. 

After leaving the hospital the patient re- 
ceived roentgentherapy from June 21st to 
August 12th through four portals each 10 by 
15 cm. The total dosage measured in air was 
as follows: right anterior pelvic field, 2,075 r; 


left anterior pelvic field, 2,075 r; anterior upper 
mid-abdominal field, 1,500 r; and posterior 
upper mid-abdominal field, 1,500 r. The fac- 
tors at 50 cm. T.S.D. were KV 200, filter 1 Cu 
1 Al. 

Roentgenograms taken of the chest and 
pelvis before therapy was given were negative. 
During the course of therapy there were two 
episodes of bleeding. On July 15th the patient 
bled after voiding. The urine had a faint trace 
of albumin and some erythrocytes. Nothing of 
note was found on physical examination. On 
July 29th the patient vomited and passed a 
dark colored stool. Again nothing of note was 
demonstrable. When last seen in November 
she remained free of symptoms and had re- 
turned to work. Examination, including fluoros- 
copy of the chest, had given no evidence of 
recurrence or metastasis. 


COMMENTS 


Solid teratomas of the ovary are usually con- 
sidered potentially or definitely malignant and 
cystic tumors benign. These criteria are less 
valuable in the first two decades of life than at 
older age periods. Several of the tumors listed 
in Table 1 have shown both solid and cystic 
areas. Some, such as the case of Willis, have 
been chiefly cystic. Some of the solid teratomas, 
for example those of Baccarini and of Searby, 
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TABLE I 
MALIGNANT OVARIAN TERATOMAS 


Author 


Symptoms 


Site 


Pat hology 


enlarging abdomen for 

mo. reaching size of 9-mo. 
pregnancy, gastrointestinal and 
urinary disturbances, pain, 
fever, tumor; ovariotomy, recur- 
rence in 4 mo.; severe abdominal 
pain, vomiting, anemia, rapidly 
growing mass; extensive peri- | 
toneal metastases at operation | 


Precocious menstruation for 2 yr.; 
positive Aschheim-Zondek test 


Willis 1936 


Dreyfus. 1936... 


—|—- 


| Three wk. mild and severe symp- | 


Abdominal enlargement size of 
6-mo. pregnancy 


toms of torsion, tumor, preco- | 
cious sexual development; ova- 
riotomy; recurrence of symp- 
toms, tumor and metastases in 
scar in 2 mo.; postoperative | 
radiation 


Enlarging abdomen for 5 mo.; 

late symptoms of torsion, anemia,| 
tumor reaching hypogastrium; 

ovariotomy; no metasta- 
ses 


Case of Zoltan and Szathmary 
Inoperable tumor at laparotomy 


Meyer 19 36. 


Mayo and Butsch 1938 | 


8 


Symptomless lower abdominal 
mass 244 yr.; ovariotomy; no | 
visible metastases; intestinal ob- 
struction in mo.; inoperable 
paravertebral mass at operation 


| Right Ovarian resection for tor- | 


sion 6 mo. previously; recurrent | 
symptoms, tumor filling pelvis 
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| Symptoms of torsion 
tumor; ovariotomy; no visible 
metastases postoperative radi- 
ation; recurrence of symptoms 
in 3 mo.; laparotomy 5 mo. later; 
extensive peritoneal metastases | 


wk., 


Mild symptoms of torsion 2 whee 
tumor; ovariotomy; mass filling | 
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laparotomy; postoperative 
ation 
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umbilicus; postoperative radi- 
ation 

Acute: torsion; 
3X normal; complicated by con- 
genital anomalies and primary 
-arcinoma of uterus 


Acute torsion; resection; no visi- 
ble metastases; intestinal ob- 
struction in 5 mo.; peritoneal 
metastases; postoperative radi- 
ation 
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Outcome 
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have proven benign. A more valuable feature 
in judging the potentiality of an individual 
case is the rapidity of growth. A rapidly en- 
larging tumor has usually proven malignant. 

The tissues represented in teratomas are 
usually derivatives of all three germinal layers 
although those of ectodermal origin are the 
most abundant. Glial tissue appears to be a 
very common component. The case of Mayo 
and Butsch is the only one with ectodermal 
tissues only. 

Sarcomatous degeneration is more common 
than carcinomatous, conforming to the recog- 
nized incidence in the young of the two types 
of malignancy. Carcinoma occurring in a tera- 
toma with ectodermal derivatives only, usually 
seen among older individuals, is represented by 
the patient of Mayo and Butsch. Sometimes, 
as in Case 1 and in a few other instances, the 
tissues appear embryonal only and not malig- 
nant although the clinical course with recur- 
rence and metastasis has proven the malignant 
nature of the growth. 

The presenting symptoms have been classi- 
fied by Steel into four groups, namely, (1) tu- 
mor, (2) precocious sexual changes, (3) me- 
chanical effects on surrounding viscera and 
(4) torsion. By far the most frequent has been 
the complication of torsion. In many instances 
it has been intermittent. Occasionally a severe 
attack initiates the course. Precocious sexual 
changes have been present, both as the pre- 
dominant feature or associated with others 
more prominent. The mechanical effects are 
usually exerted on the gastrointestinal or uri- 
nary systems and consist of diarrhea or con- 
stipation and urgency, frequency or difficulty 
in voiding. Symptomless tumor growth does 
not appear to be very common. 

The prognosis is poor. Few patients live 
more than one year after the onset of symp- 
toms. Treatment is surgery followed with roent- 
gentherapy. The main features of the more re- 
cent cases are summarized in Table 1. 


SUMMARY AND CONCLUSIONS 


Teratomas of the ovary are infrequent in the 
first two decades of life. They comprise the 
most common tumor of the premenstrual years. 
Approximately 150 authentic cases are found in 
the literature including those reported as der- 
moids. About one-third have proven malignant. 
They have both cystic and solid areas. The 
rapidity of growth is a more valuable criterion 
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of malignancy than the gross appearance of 
solid or cystic tumor. Sarcomatous change is 
more common than carcinomatous change. 
Some malignant tumors have shown only em- 
bryonal tissue not histologically malignant. 
The most common presenting Symptoms are 
due to torsion. Pressure effects on neighboring 
organs, precocious sexual changes and symp- 
tomless tumor growth are less common. They 
tend to recur and metastasize early. The prog- 
nosis is poor. Therapy is radical surgery fol- 
lowed with roentgentherapy. 

Addendum: The first patient, Case 1, sub- 
sequently died with extensive metastases. The 
second patient appeared in perfect health and 
free of any evidence of malignancy twenty-one 
months after operation. 


REFERENCES 


. Matruews, F. S. Management of bilateral ovarian 
dermoids. Ann. Surg., 82: 483-485, 1925. 

. Pottack, Quoted by Lanman, T. H. Ovarian 
tumors in childhood. New England J. Med., 201: 
555-562, 1929. 

. Steet, W. A. Torsion of ovarian cyst in children. 
Brit. J. Med., 2: 798-800, 1931. 

. GoopFrRiEND, M. J. and Caruso, L. J. Ovarian 
malignancy in a young girl. New York State J. 
Med., 49: 2178-2180, 1940. 

. Doran, A. H. G. Clinical and Pathological Observa- 
tions on Tumours of the Ovary, Fallopian Tubes 
anc Broad Ligament, chap. 5. London, 1884. 
Smith Elder & Co. 

. Sutton, J. B. Surgical Diseases of the Ovaries and 
Fallopian Tubes, chap. 8, pp. 83-110. London, 
1891. Cassell. 

. Wen, H. 1. A survey of ovariotomy at extremes of 
life. Bull. Jobns Hopkins Hosp., 16: 102-109, 
1905. 

. Frank, R. F. A case of malignant teratoma of the 
ovary. Am. J. Obst., 55: 348-375, 1907. 

. Harris, R. H. Carcinomatous ovarian teratoma 
with premature puberty and precocious somatic 
development. Surg., Gynec. e” Obst., 24: 604-611, 
1917; 41: 191-193, 1925. 

. Logs, M. J. and Levy, W. Ovarian cysts and tumors 
in children under ten years of age. Arch. Pediat., 
49: 651-666, 1932. 

. WakKeEty, C. P. G. Ovarian teratomatous cysts 
occurring in children. Surg., Gynec. ¢* Obst., 56: 
692-695, 1933- 

. WitzBerGer, C. M. and Acerty, H. A. Ovarian 
tumors in infancy and childhood. Arch. Pediat., 
54: 339-348, 1937. 

. Baccarini, L. Contributo allo studio dei teratomi 
ovarici nell’infancia. Arch. ital. di chir., 36: 161- 
172, 1934. 

. Wituis, R. A. Structure of teratomata. J. Patb. 
er Bact., 40: 1-36, 1935; The histogenesis of 
neural tissue in teratomata. J. Path. er Bact., 42: 
411-416, 1936; A further study of the structure 


American Journal of Surgerv 


I 

2 

3 

4 

5 
¢ 

1¢ 

I 

I 

I 

| 


Lisa et al.—Malignant Ovarian Teratomas 


of teratomata. J. Path. er Bact., 45: 49-65, 1937; 
Pathology of Tumours, chap. 61, pp. 940-084. 
St. Louis, 1948. C. V. Mosby. 

. Meyer, F. W. Teratoma of the ovary with malig- 
nant metastases in childhood. J. Phillippine 
Islands M. A., 16: 555-559, 1936. 

. Dreyrus, J. R. Les teratomes de l’ovaire et l’action 
endocrine des tumeurs de l’ovaire chez les enfants. 
Arch. de med. des Enfants, 39: 719-723, 1936. 


7. Searsy, J. J. Teratoma of the ovary in a child. M. 


J. Australia, 24: 922-923, 1937. 

. Mayo, C. W. and Butscn, W. L. Ovarian tumors 
among young girls. Minnesota Med., 21: 256-258, 
1938. 

. Ketty, J. A. In: Darceon, H. W. Cancer in Child- 
hood. Gynecological cancer in children, pp. 58-66. 
St. Louis, 1940. C. V. Mosby. 


20 


SoME patients with amebic dysentery, even when put on intensive anti- 
amebic therapy, may fail to heal completely and are then often left with a 
disabling condition not unlike non-specific ulcerative colitis. In such 
instances frequent proctosigmoidoscopic examinations and appropriate 
treatments are needed for the residual ulcerative lesions in the colon. To 
fail to do so, and simply relying instead upon a long continued antiamebic 
regimen, often results in “‘uncured”’ cases. In short, one should not con- 
tinue to use amebacides when the ameba no longer are found in the stools in 
patients with persistent symptoms. Such patients now need different 
treatment for their unhealed ulcerative lesions. Aureomycin seems very 
useful for these complications. (Richard A. Leonardo, M.D.) 
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SURGICAL TREATMENT OF ELEPHANTIASIS OF THE 
LOWER EXTREMITY 


KENNETH C. SAWYER, M.D. 
Denver, Colorado 


LEPHANTIASIS is generally recognized 
E as the end result of chronic lymphatic 

obstruction regardless of the cause of 
such obstruction. Involvement of an entire 
lower extremity may become extensive enough 
to produce recurrent cellulitis, embarrassing 
disfigurement as well as serious physical 
handicap to the patient. In treating such 
patients we believe that more emphasis should 
be placed upon a radical surgical approach. 

Investigation of the anatomy of lower ex- 
tremity lymphatics and the pathogenesis of 
elephantiasis by Homans et al.! and Reichert? 
definitely establish the rationale of the opera- 
tion described by Kondoleon’ ten years previ- 
ously. The technic of this procedure has been 
advanced by Sistrunk* and Poth.® Since lym- 
phatic obstruction must be reduced, the 
technic involves excision of the skin, superficial 
and deep fascia of the leg down to the muscle 
fibers. 

Just as chemotherapeutic drugs aid in 
preventing the infectious insults which invari- 
ably result in a progression of this disease, so 
do they aid the healing processes which are 
necessary for satisfactory end results. More- 
over, we believe that a period of physiotherapy 
in the nature of supervised exercises and 
massage is indicated at the proper stage of 
convalescence. If surgical excision of the lym- 
phedematous tissue is combined with chemo- 
therapy and followed by a program of physical 
therapy, excellent after-effects will be obtained. 
The case herein presented demonstrates the 
efficacy of this combined therapy. 


CASE REPORT 


Mrs. O. S., a thirty-two year old stenog- 
rapher, was seen first in August, 1947, with 
the complaint of a markedly swollen and per- 
sistently painful extremity. She suffered con- 
siderable disability and embarrassment because 
of its size and weight. (Figs. 1 and 2.) 
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The essential incidents in her past history 
included an attack of appendicitis in 1931 
which necessitated an appendectomy. The 
postoperative period was complicated by a 
separation of the wound. In 1936 she noted 
painless swelling in the medial portion of the 
left ankle. The swelling slowly progressed 
upward. In 1939 she was bedfast for six weeks 
because of a “blood clot” in the left leg which 
was accompanied with pain and swelling in the 
affected limb with fever rising to 105°F. on 
several days. By 1940 the swelling had pro- 
gressed to the groin. During the next four 
years she had a series of three abdominal 
operations, all for recurrent pain in both lower 
quadrants, menstrual irregularities and severe 
dysmenorrhea. Shortly before the second of 
these operations she noted a swelling in the 
right thigh and ankle, but this disappeared 
after the surgical procedure. Following this 
operation she was told that a portion of the 
small intestine was resected and that both 
ovaries were completely removed. Abdominal 
symptoms did not recur after the last pro- 
cedure and her health was excellent except 
for the symptoms referable to the left leg and 
thigh. 

Physical examination revealed a well de- 
veloped and well nourished woman. Her heart, 
lungs and abdomen were normal. Systolic 
blood pressure was 150; diastolic, 100. On 
pelvic examination a normal cervix was found, 
but the fundus and ovaries were not palpable. 
Massive swelling of the left leg was present. 
There were no ulcers or abnormal pigmentation 
noted on the surface of this huge lower ex- 
tremity. The skin pitted easily and painlessly. 
Several superficial fissures were present around 
the ankle. Edema extended from the toes to 
the groin. Good peripheral pulsations were 
present. Laboratory findings were normal. 

The first operation on this extremity was the 
classic Kondoleon procedure. The tissue which 
was removed weighed 30 pounds. Primary 
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Elephantiasis of Lower Extremity 


Fic. 1. Preoperative photograph showing patient’s lymphedematous left lower 


extremity. 


Fic. 2. Photograph taken one year after operation. 


closure of the wound was accomplished. The 
patient’s convalescence was uncomplicated. 

Four months after operation, however, the 
left leg and thigh were practically the same 
dimensions as they were on initial admission. 
The patient was still uncomfortable. In 
September, 1948, the patient was readmitted 
to the hospital and the following operation 
was performed (Fig. 3): 

The right thigh and lower abdomen were 
prepared with soap, ether and alcohol. Split- 
thickness skin grafts, aggregating 230 square 
inches, were excised from the prepared area 
with a Blair Brown skin knife. The grafts 
were placed with the epidermal surface down 
upon a perforated cellophane pattern of 
dimensions estimated adequate to cover the 
patient’s superficially denuded leg with skin. 
Gauze moistened with saline was placed over 
the excised tissue. The donor area was dressed 
with scarlet red gauze, and a pressure dressing 
was applied. 
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The lymphedematous lower left extremity 
was prepared and draped from the groin to 
and including the plantar surface of the foot. 
A circular incision was made around the leg 
at the level of the tibial tuberosity. The 
incision was carried down through the deep 
fascial compartments of the leg to the muscle. 
The peroneal nerve was visualized and pro- 
tected. A longitudinal incision of the same 
depth was carried along the fibular surface 
of the leg to a point 2 cm. distal to the thinly 
covered malleolus of the fibula. The incision 
was then extended in a circular fashion around 
the foot from below the lateral malleolus along 
the fifth metatarsal shaft and the base of the 
toes then posteriorly to a point 3 cm. distal 
to the malleolus of the tibia. The extremities 
of the incision were united upward in a horse- 
shoe manner to preserve a padded area over 
the Achilles bursa. The skin, boggy super- 
ficial and deep fascia of the leg were excised 
en bloc. The deep fascia comprising the inter- 


161 
Og 
> 
4 % 
& 1 
a 
I 2 


Sawyer, Witham— 


from the right 


Incision lings: A- initial li 


-Elephantiasis of Lower 


Extremity 


No 2-L mphedematous skin, 
subcu' 2m. s fat and deep 
excised. 


split skin / 


No 4: bin 


directly over muscle. 


Fic. 3. Drawing illustrating operative technic. 


muscular septa of the leg was excised only 
1 cm. beneath the surface of the muscle in 
order to preserve anatomic configuration. 
Hot moist packs were placed on the oozing 
surface. After their removal the split skin 
grafts were applied over the denuded areas. 
It was unnecessary to suture any of the grafts. 
At the completion of the operation scarlet 
red gauze and pressure dressings were applied 
to the leg. The foot was fixed in dorsiflexion. 
Blood lost during the operation was replaced 
by continuous transfusion. Massive doses 
of penicillin and streptomycin were admin- 
istered throughout most of the hospital period. 

The dressing was changed on the seventh 
postoperative day. Two weeks after the opera- 
tion the patient began graduated exercises to 


improve circulation, muscle tone and function 
of the operated extremity. Daily “whirlpool” 
baths were used. Exercise was gradually 
increased to include walking, swimming and 
dancing. This physical therapy was very bene- 
ficial and played an important part in restoring 
normal function. At the present time the 
patient has excellent use of this previously 
disabled extremity without discomfort. 


SUMMARY 


It is our opinion that marked lower extremity 
elephantiasis, as manifested in the case herein 
reported, demands surgical excision of lym- 
phedematous tissue with chemotherapy and 
followed by physiotherapy. A single procedure 
with immediate skin grafting as successfully 
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used in this case is recommended for further . Reicuert, F. S. The regeneration of lymphatics. 
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BECAUSE estrogens have a favorable effect on patients with prostatic 
cancer, it was thought worth while to study the metabolic results of the 
administration of natural estrogens on these patients and to compare these 
results with those occurring in controls (normal patients). Experiments 
showed that patients with cancer of the prostrate could more readily convert 
exogenous estrone into estriol but no other definite results could be ascer- 
tained. The procedure adopted was a fractionation and photometric 
estimation of the amount of estrone, estradiol and estriol in the urine of 
patients receiving single therapeutic doses of the natural estrogens. Appar- 
ently, the presence of castration has no bearing whatsoever since these 
patients excreted virtually as much total estrogens as did the normal con- 
trols. While the results of these experiments on the metabolism of estrogens 
are interesting, they are of no value as diagnostic or prognostic tests in 
patients with prostatic malignancy. (Richard A. Leonardo, M.D.) 
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PSEUDOCYST OF THE PYLORUS AND DUODENUM* 


WILLIAM L. RIKER, M.D. 
Chicago, Illinois 


emphasis on the rarity of the condition and 

a review of the literature on the subject. 
This usual introduction cannot be used in this 
case since no report of a similar condition can 
be found in the literature. 


|. is customary for a case report to begin with 


CASE REPORT 


B. B., a four year old white boy, entered the 
Children’s Memorial Hospital August 13, 1948, 
with the history of anorexia and vomiting for 
ten days. The vomiting occurred shortly after 
eating or drinking and was increasing in sever- 
ity. No bile or blood had been noted in the 
vomitus. For six days prior to admission he had 
had no bowel movement, but an enema pro- 
duced a small amount of hard, black stool. 
There was no history of trauma or of previous 
similar attacks. 

The patient was a well nourished and well 
hydrated boy lying listless but in no apparent 
discomfort. The abdomen was quite soft and 
“doughy”; otherwise the physical examination 
was entirely negative. The rectal temperature 
was 100.2°F. 

The blood count and urinalyses were normal. 
Serology was negative. The sedimentation rate 
was 7 mm. per hour. Blood chemistries were 
within normal limits except for the total 
proteins which were 5.1 mg. per cent with a 
normal albumin-globulin ratio. 

The child continued to vomit almost every- 
thing taken by mouth, often with projectile 
force. The vomiting contained no bile and only 
a trace of occult blood. The child remained 
quite apathetic and ran an irregular fever at 
times reaching 102° to 103°F. Fluids were 
administered parenterally in adequate amounts. 

On the fifth hospital day peristaltic waves 
were noted passing across the upper abdomen 
and a small, indistinct mass was felt in the right 
upper quadrant. During the next few days this 
mass became larger and more distinct but 
remained soft and non-tender. 


Fic. 1. Opened duodenum and pylorus showing cavity 
in medial wall. 


X-rays taken after a barium meal showed 80 
per cent retention in the stomach after three 
hours. A more detailed examination under the 
fluoroscope two days later showed complete 
obstruction at the pylorus with 100 per cent 
retention of barium in the stomach after five 
hours. 

At operation the abdomen was explored 
through a right paramedian incision extending 
from the xyphoid to the umbilicus. There was a 
small amount of turbid yellow fluid free in the 
abdominal cavity. 

The pylorus and first portion of the duo- 
denum were enlarged into a cystic mass 5 inches 
long and 2 inches in diameter. The head of the 
pancreas was densely adherent to this mass. 
There were fine adhesions about the tumor, gall- 


* From The Children’s Memorial Hospital, Chicago, III. 
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Fic. 2. Microscopic section at duodenal end of 
cavity; the “cyst” has no wall of its own and is 
submucosal. 

Fic. 3. Microscopic section at the pyloric end of 
the cavity showing the disrupted muscle fibers 
and the extension to the serosa. 


bladder, stomach and colon. A yellow, gelati- 
nous material with scattered white particles 
resembling cottage cheese lay about the tumor 
and the head of the pancreas. The common 
bile duct was found to enter the lower posterior 
aspect of the tumor mass. On the anterior sur- 
face of the stomach just at the pylorus the 
serosa was paper thin and fluid could be seen 
immediately beneath it. Aspiration yielded 
10 cc. of blood-tinged fluid. 

The true nature of the lesion could not be 
determined but certain facts seemed evident. 
The mass had enlarged until it now completely 
occluded the pylorus and duodenun:. Perfora- 
tion through the serosa near the pylorus seemed 
imminent with the probability of duodenal 
fistula formation. 

The enlarging mass seemed about to occlude 
the common bile duct. The appearance of possi- 
ble fat necrosis suggested that the pancreas 
must be involved in some degree. The child was 
in excellent condition. Considering all these 
factors it was decided that removal of the mass 
was the procedure of choice. 
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Fic. 4. Photograph of B. B., one year postoperatively, 
indicates the excellent nutrition and good health. 


The involved duodenum, pylorus and antral 
portion of the stomach along with the densely 
adherent upper corner of the head of the pan- 
creas were removed. No major duct could be 
made out on the cut surface of the pancreas 
which was closed with interrupted catgut 
sutures. 

The duodenal stump was closed and 2 cm. 
below this an end-to-side anastomosis of the 
common bile duct to the duodenum was per- 
formed. An antecolic anastomosis was made 
between the remainder of the stomach and the 
jejunum 20 cm. from the ligament of Treitz. 
The wound was closed with drainage. 

The fluid aspirated at operation showed no 
growth on culture. In the anterior and medial 
wall of the duodenum and pylorus there was a 
large cavity filled with old blood clots and 
serous fluid. (Fig. 1.) At the duodenal end the 
cavity lay under the mucosa. (Fig. 2.) It then 
burrowed up through the pyloric muscle fibers 
to lie under the serosa at the gastric end of the 
specimen. (Fig. 3.) 

Gross examination revealed no clue as to the 
cause of the condition. Microscopic examina- 
tion showed that the cavity had a mild, non- 
specific inflammatory reaction in its walls, with 
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some deposits of hemosiderin pigment. There 
were a few pieces of amorphous hyalin material 
in the lumen of the cavity. The pancreas ap- 
peared normal and no sizable ducts were found. 

The postoperative course was completely 
smooth. The child has been observed for more 
than a year and is in excellent health. (Fig. 4.) 
There has been no fever or jaundice. On a nor- 
mal diet at home the child developed mild 
steatorrhea which is entirely controlled by 
oral dosage of pancreatin. There is marked 
keloid formation in the abdominal scar. 


COMMENTS 


Consultation with several pathologists gives 
no definite answer as to the exact etiology of this 
condition. The literature is equally unen- 
lightening. The following possibilities were 
entertained: 

Enterogenous cysts (intestinal duplications) 
occur in the duodenum.'-* The most important 
characteristic of these cysts is that they have 
their own complete wall of mucosa and muscu- 
laris. Even if pressure causes erosion of the 
mucosa, there is always a muscular lining. In 
this case, however, the cavity had no lining 
of its own and extended through the pyloric 
muscle fibers in a manner that no true cyst 
could do. 

A cyst of the ampulla of Vater has been re- 
ported‘ but was in no way similar to this case, 
one of the differential points being the absence 
of jaundice. 

Booher and Pack® reviewed the subject of 
cyst of Brunner’s glands. These cysts lie just 
under the mucosa of the duodenum and are 
thought to result from degeneration of ade- 
nomas of Brunner’s glands. They consist of 
multiple small cysts each no more than a few 
millimeters in diameter containing mucoid 
material and remnants of ducts and glandular 
epithelium. This condition bears little resem- 
blance to the one in question. 

Aberrant pancreatic tissue may lie within the 
duodenal wall. Norris® reports a submucosal 
duodenal tumor measuring 2 by 1.5 cm. found 
at necropsy. Microscopic sections revealed it to 
be pancreatic tissue surrounded by large 
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spaces containing acidophilic fluid. It was 
thought that this might represent pancreatic 
juice. Is it possible that a submucosal pan- 
creatic rest could undergo necrosis and auto- 
digestion ending up as a cavity with no trace of 
the original cause? 

One pathologist suggested that a tiny mu- 
cosal perforation might have resulted in an 
abscess in the duodenal wall that ‘burned 
itself out” leaving the cavity. This theory has 
as many flaws as the others but is no less 
plausible. 

A spontaneous hemorrhage in the duodenal 
wall might have occurred with the hematoma 
expanding and burrowing its way in all 
directions. 

All of the speculations are interesting but do 
not seem to lead us to the exact nature of this 
condition. All one can say is that a cavity 
containing old blood ciots and serous fluid had 
formed in the wall of the duodenum and 
pylorus. It had steadily increased in size until 
it became palpable and then completely oc- 
cluded the lumen of the intestine. Further 
enlargement threatened to allow rupture at the 
pylorus or occlude the common bile duct. 


SUMMARY 
1. A case of cyst-like cavity in the walls of 
the duodenum and pylorus is presented and 
discussed. 
2. Review of the literature sheds no light on 
the nature of this condition and no report of a 
similar case can be found. 
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GELATINOUS ADENOCARCINOMA OF THE CERVIX UTERI 


Harry M. NELSON, M.D. AND Puitie D. NeweLt, m.D. 
Detroit, Michigan 


ELATINOUS adenocarcinoma of the 
* cervix uteri is a rare entity. In reviewing 
the literature only sixteen cases have 

been reported and all of these are in the foreign 


literature. We are reporting one case and re- 
viewing five cases from the literature. 


CASE REPORT 


Our patient was a forty-five year old white 
female who was first seen on January 22, 1948. 
At that time she complained of menorrhagia, 
metrorrhagia and leukorrhea of one year’s dura- 
tion. She stated that she had felt tired and had 
noted increased urinary frequency. Her past 
history was not remarkable except for an 
appendectomy in 1945 and three uneventful 
pregnancies. There was no family history of 
malignancy. 

General physical examination was essentially 
normal except for obesity. Pelvic examination 
revealed the uterus to be small, firm and 
movable; adnexal areas were clear with no 
parametrial induration or fixation. The cervix 
was large and soft. On speculum examination 
the whole area of the portio vaginalis and 
external os was involved by a gelatinous new 
growth. There was no extension onto the 
vagina. 

On January 23, 1948, a dilatation and curet- 
tage and biopsy of the cervix was done. At the 
same time 100 mg. of radium in a T applicator 
was inserted into the cervical canal and against 
the cervix for forty-eight hours. This was fol- 
lowed with deep x-ray therapy. 

The pathologic report of the biopsy was as 
follows: Sections revealed an anaplastic ade- 
nomatous new growth with marked mucus pro- 
duction. The epithelial cells were differentiated 
as mucus-producing cells and were high co- 
Iumnar in type. They formed the lining of cyst- 
like spaces or large dilated glands. Segments of 
epithelium were exfoliated into the mucus-filled 
cysts. There was a diagnosis of gelatinous 
adenocarcinoma of the cervix uteri. 

Since we realized that this type of tumor 
would not be very sensitive to irradiation 
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Fic. 1. Uterus with cervix and adnexa; the cervix is 
extensively involved by a polypoid-like mass extend- 
ing from the portio throughout the cervical canal. 
The specimen has been trimmed for photography. 


therapy, the patient was readmitted eight 
weeks later (March 18, 1948) and a radical 
hysterectomy was performed. Careful explora- 
tion of the abdomen did not reveal any lesion 
outside the pelvis. The uterus was found to be 
slightly enlarged and the ovaries markedly 
sclerotic. There was no evidence of parametrial 
or lymph node involvement. 

Macroscopic description was as follows: The 
uterus measured 10.5 by 6.5 by 4 cm. The 
portio of the cervix and endocervix were ex- 
tensively involved by a gelatinous mass which 
invaded about one-half the thickness of the 
cervical wall and extended throughout the 
cervical canal. (Fig. 1.) 

Microscopically, sections of the cervix uteri 
revealed a dense inflammatory reaction of the 
mucous membrane. The infiltrating cells were 
mostly plasma cells and lymphocytes. There 
were also large cyst-like spaces filled with 
mucus. These areas differed from the original 
biopsy in that the malignant epithelial cells 
had been mostly eliminated. Giant cells fre- 
quently surrounded the mucus. The cuff of 
vagina removed was free from any extension of 
the growth. A mass of areolar tissue with iliac 
glands showed no involvement. 

Microscopic diagnosis was as follows: (1) 
gelatinous adenocarcinoma of the cervix uteri 
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specimen) and revealing cyst-like spaces filled with 
mucus; the lining cells are high columnar and mucus 
secreting. 


exhibited marked irradiation effect, (2) atrophic 
endometrium, (3) normal myometrium, (4) 
normal fallopian tubes, (5) sclerotic ovaries. 
(Fig. 2.) 

The patient made an uneventful recovery 
and was discharged home on the eighth post- 
operative day. Thus far there is no evidence of 
recurrence of the malignancy. 


COMMENTS 


To our knowledge no case of this type has 
been reported in the American literature. We 
were able to obtain translations of four articles 
from the foreign literature reporting five cases 
of gelatinous adenocarcinoma of the uterine 
cervix. Abstracts of these papers follow: 

Tilmann reported a forty-nine year old Para 
vil whose menses were normal until three 
months prior to admission when she had severe 
abdominal pain at the onset of her menstrual 
period following which she had amenorrhea. 
She began to spot two weeks prior to admission. 
The pelvic examination revealed a mushroom- 
like growth on the posterior lip of the cervix. 
The cervical canal was patulous and the entire 
uterus was a sloughing cavity. The parametria 
were free, but there was a tender mass in the 
cul-de-sac. A biopsy was taken which was re- 
ported as carcinoma of cylindroma type with 
gelatinous areas. She was given deep x-ray 
therapy followed in two and eight months with 


radium. She expired sixteen months after she 
was first seen. Autopsy revealed gelatinous 
carcinoma of the cervix with metastasis to the 
vagina, urinary bladder, pelvic connective 
tissue, lungs and pericardium. 

Richter reported two cases. The first was 
that of a woman near the menopause who had 
vaginal bleeding for several years. When first 
seen the uterus extended to 3 cm. below the 
umbilicus and the vagina was extensively in- 
filtrated. A biopsy was taken and reported as 
gelatinous adenocarcinoma of the cervix. 
Radium was inserted and the uterus shrank to a 
size where surgery was considered feasible, but 
the patient refused surgery and slowly died. 

The second case was that of a forty-two year 
old woman who had a pelvic abscess when first 
seen. A month later a diagnosis of gelatinous 
carcinoma of the cervix was made and a Wer- 
theim type hysterectomy was done. She died of 
recurrence four years later. 

D’Arrigo described the microscopic patho- 
logic features of a gelatinous adenocarcinoma of 
the cervix in a fifty-four year old woman. He 
supports the view that this tumor is a patho- 
logic entity and not a manifestation of de- 
generation. He gave no history or treatment of 
his patient. 

Silva reported the case of a thirty-one year 
old female who complained of spotting follow- 
ing sexual intercourse. On examination the 
cervix was found to be a large cauliflower-like 
mass of dense mucous appearance. The vagina 
and parametria were free of infiltration. The 
uterine corpus was of normal size. A total 
hysterectomy with bilateral adnexectomy, fol- 
lowing the technic of Freund, was done. She 
made an uneventful recovery. 

We regard gelatinous adenocarcinoma of the 
cervix uteri as a mucus-producing variant of 
adenocarcinoma occurring in this anatomic 
location. All adenocarcinomas of the cervix 
uteri are fundamentally endowed with ability to 
produce some mucus. However, such excessive 
elaboration of mucus does not often accompany 
the development of adenocarcinoma except in 
the gastrointestinal tract and mammary gland 
in which it is quite commonly observed. It is 
probable that here, as in the gastrointestinal 
tract, the mucus production is an expression 
of excessive mucus gland activity and not a 
mucinous degeneration. Perhaps a more ap- 
propriate designation for this neoplasm would be 
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mucinous. adenocarcinoma. It should be ex- REFERENCES 

pected, from knowledge of the histogenesis . D’ArriGo, Sacvator. Un caso di cancro gelatinosa 
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EOsINOPHILIC granulomas were first described in 1940 and it is now 
known that they occur especially in male children; and if multiple lesions 
exist, they usually involve the ribs or skull and then the other bones. 
X-rays of the involved bones present a distinct, punched out appearance 
and occasionally one also encounters a pathologic fracture. Gross appear- 
ance of the lesion shows yellowish tissue spotted with hemorrhagic necrotic 
areas. The whole surface has a soft feeling. Histologically, large masses of 
eosinophiles are seen together with multinuclear histiocytes and phagocytic 


mononuclear cells. Usually, excision of the involved area suffices for a cure. 
(Richard A. Leonardo, M.D.) 
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APPARATUS FOR INTRA-ARTERIAL TRANSFUSION * 


ANTHONY V. ZICCARDI, M.D. AND JOHN L. Mappen, M.D. 


New York, New York 


N the treatment of shock from any cause 
I the administration of whole blood by the 
intra-arterial route may be a life-saving 
procedure. Despite the general recognition of 
the value of intra-arterial transfusions this 
procedure has not received the wide-scale use 


Camden, New Jersey 


The component parts of this apparatus 
are five in number. (Fig. 1.) The parts 
assembled and ready for use are shown in 
Figure 2 and are diagrammatically represented 
in Figure 3. 

A commercial oxygen tank (Fig. 3A) is used 


Fic. 1. The component parts of the apparatus are shown. A, aneroid manom- 
eter; B, hollow metal chamber; c, three-way stopcock (no longer used); p, 
threaded metal tube; £, mercury-filled cylinder; r, water manometer. (See 


Figure 3.) 


which it merits. One reason for this may be 
that the majority of the apparatus previously 
described are too complicated for general use. 
In an attempt to simplify the administration of 
whole blood by the imtra-arterial route an 
apparatust has been designed by one of us 
(A. V. Z.) which is herein described. 

{ Manufactured by the Foregger Company, Inc., 
New York, N. Y. Exhibited at the Annual Meeting of 


the American Society of Anesthesiologists, Inc., 
December 1949, New York, N. Y. 


as the source of pressure. The tank pressure Is 
regulated by a control valve (B) through which 
the oxygen flows. The oxygen is conducted 
through a segment of heavy rubber tubing (c) 
to a hollow metal chamber (p) and then through 
a threaded metal tube (£) which is enclosed 
in a mercury-filled cylinder (F). The pressure 
of oxygen that is necessary to displace a given 
column of mercury is recorded on an aneroid 
manometer (G). From the hollow metal 


* From the Department of Obstetrics and Gynecology and the Department of Surgery, St. Clare’s Hospital, 
New York, N. Y. 
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chamber the oxygen flows through a short 
length of plastic tubing (H) to a blood-con- 
taining flask* (1). The outlet of this flask is 
connected to the artery of the patient by a 
sterile needle and a segment of sterile plastic 
tubing (5). By rotation of the mercury-filled 
cylinder up or down on the threaded tube the 
oxygen pressure is respectively increased or 
decreased. This pressure is maintained at a 
constant level by a safety “‘ blow-off” valve (k). 
Compression of the spring lock (L) which is 
located at the top of the mercury-filled cylinder 
permits the rapid movement of this cylinder 
up or down on the threaded tube. In this 
manner the pressure within the blood-con- 
taining flask may be changed quickly with a 
corresponding change in the rate of blood flow. 
A detachable water manometer (M) Is incor- 
porated for the determination of the venous 
pressure when desired. 

The apparatus when assembled and ready 
to use is a light, compact, mobile unit that 
may be connected quickly with a blood-con- 
taining flask. This flask has a screw cap in 
which there are two openings. One of the open- 
Ings is an air vent that is joined to the hollow 
metal chamber (Dp) by a segment of sterile 
plastic tubing. Through this opening oxygen 
under pressure is perfused through the blood. 
As the oxygen bubbles through the blood, 
foam formation occurs but this has not proved 
troublesome. The other opening in the cap is 
for the egress of blood and is connected to the 
transfusion needle by a length of sterile plastic 
tubing. If desired two bottles of blood may be 
arranged in series by the use of a glass or 
plastic Y connection. (Fig. 4.) With the artery + 
exposed a sterile No. 15 or No. 17 gauge 
cannula or Lindemann needle is inserted into 
the lumen with the point directed toward the 
heart. By opening the control valve on the 
oxygen tank the oxygen under pressure is 
conducted to the blood-containing flask. The 
pressure within the flask is regulated by rota- 
tion of the mercury-filled cylinder. On rotation 
of the cylinder upward (clockwise) a column 
of mercury is displaced with a concomitant 
increase in the oxygen pressure. Contrariwise, 
on rotation of the cylinder downward (counter- 


* Supplied -through the courtesy of Abbott Labora- 
tories, Chicago, III. 


+ The radial artery is preferred; however, any artery 
readily available may be used. 


April, 1951 


Fic. 2. Photograph of the apparatus assembled and 
ready for use. 


clockwise) there is a decrease in the oxygen 
pressure. By the regulation of the pressure of 
oxygen within the blood-containing flask the 
rate of blood flow is controlled. In general the 
rate of flow varies in direct proportion to the 
pressure of oxygen used. In patients in whom 
the systolic blood pressure is unusually low 
the blood may be administered in a continuous 
stream. However, not infrequently difficulty 
is encountered in the administration of the 
blood in a continuous stream. This occurs 
despite progressive elevations in the pressure 
of oxygen used and may be due to an intrinsic 
arterial spasm. The arterial spasm may or 
may not be relieved by the peri-arterial injec- 
tion of procaine (2 per cent). When the blood 
flow is in drops, the rate may be so regulated 
that a drop occurs only in diastole. When this 
obtains, if the blood-containing flask is lowered 
to the heart level, the pressure recorded on the 
ameroid manometer is a direct measure of the 
intra-arterial systolic pressure of the patient. 
The detachable water manometer that is 
incorporated in the apparatus is used for the 
determination of the venous pressure. This 
determination may be of particular value in 
patients in whom the cardiac reserve is 
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diminished. In this group a too rapid or exces- 
sive intra-arterial blood replacement should 
be avoided. A sudden elevation of the venous 
pressure during the transfusion would be an 
indication either to decrease the rate of flow or 
stop the transfusion and permit a return of 


Fic. 3. On the left is a diagrammatic representation of 
the apparatus assembled and ready for use. a, com- 
mercial oxygen tank; B, control valve; c, heavy rubber 
tubing; pv, hollow metal chamber; £, threaded metal 
tube; F, mercury-filled cylinder; G, aneroid manometer; 
H, plastic tubing; 1, blood-containing flask; 5, sterile 
plastic infusion tubing; k, safety “blow-off” valve; 
L, spring lock; M, water manometer. This manometer is 
a modification of that shown in Figures 1 and 2. On 
the right an enlarged diagrammatic sketch of the 
assembled parts of the apparatus is depicted. 


the venous pressure to normal. Subsequent 
blood replacement should be governed by the 
particular needs of the patient and the response 
of the venous pressure to the volume of blood 
that is administered. In this manner the normal 
cardiovascular hemodynamics may be main- 
tained on a physiologic basis and the danger of 
overburdening the heart is minimized. 

In several patients on whom prolonged op- 
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erations were performed the occurrence of 
shock was anticipated and an artery rather 
than the conventional use of a vein was selected 
for the routine administration of blood. In 
these patients it was observed that the amount 
of blood required for both the prevention and 
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Fic. 4. The blood-containing flasks are arranged 
in series, which permits a rapid replacement 
of large quantities of blood. a, radial artery; 
B, arterial cannula; c, glass or plastic Y con- 
nection; D, blood donor sets; E, oxygen conduct- 
ing tube; F, oxygen pressure layer; G, “pinch” 
clamp open; transfusion in progress; H, “pinch”’ 
clamp closed; blood in reserve. 


the control of shock was less than when the 
intravenous route was used. In employing the 
intra-arterial drip any sudden fall in intra- 
arterial systolic pressure may be combated im- 
mediately by increasing the rate of blood flow. 
Accordingly the more frequent use of the pro- 
phylactic intra-arterial drip is recommended. 
Upon completion of the transfusion sacrifice 
of the artery by ligation is not necessary. 
Digital compression of the artery is usually 
sufficient to control hemorrhage. If there should 
be a large opening in the artery, this may be 
closed satisfactorily with several interrupted 
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sutures of No. 5-0 silk (Deknatel) on a curved 
atraumatic needle. 

The use of the apparatus described has 
simplified the administration of whole blood by 
the intra-arterial route. Air embolus, a potential 
complication, has not occurred. This complica- 
tion may be prevented by strict attention to 
detail in the administration of the blood. The 
apparatus has been used frequently both pro- 
phylactically and in emergencies. In several 
seriously ill patients it has proved to be a life- 
saving procedure. 


CONCLUSIONS 


In the administration of blood by the arterial 
route the use of the radial artery is preferred. 
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A periodic determination of the venous pressure 
permits the replacement of blood on a physio- 
logic and not an empirical basis. This is par- 
ticularly applicable in patients in whom the 
cardiac reserve is diminished. In selected in- 
stances the occurrence of shock may be antici- 
pated and an artery rather than a vein selected 
for the routine administration of blood. 


SUMMARY 


An apparatus to simplify the administration 
of whole blood by the arterial route has been 
described. The apparatus has been used repeat- 
edly and the results obtained have been highly 
satisfactory. 
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In the treatment of bronchial asthma G. Maragliano prefers to inject 
bilaterally a solution of alcohol into the stellate ganglion and to include the 
superior cervical and the second thoracic ganglia as well, instead of resorting 
to other surgical procedures. He states the injections may be safely repeated 
as needed to obtain satisfactory results. (Richard A. Leonardo, M.D.) 
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FUNCTIONAL FULL LENGTH LEG BRACE* 


A PROSTHETIC AID IN THE TREATMENT OF POLIOMYELITIS, 
FLACCID PARALYSIS AND FRACTURE CASES 


Compr. Tuomas J. CANTY, M.C., U.S.N. 


Oakland, 
sk conventional full length brace used 


for orthopedic and paralysis cases is gen- 

really provided with a knee lock which 
may be disengaged for sitting. When using a 
brace with a knee lock the patient is required to 
walk in an unnatural, stiff-legged manner and 
the knee joint is further immobilized, thereby 
causing additional disability. 


LATERAL WEIGHT BEARING LINE 


TRUE AXIS 
OF KNEE JOINT 
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ee 
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Fic. 1. Frontal and sagittal views of lower extrem- 
ity showing relation of various axes to the weight- 
bearing line. (Official photograph, U.S. Navy.) 


Appliances have been designed employing a 
free hinge joint at the knee, but these have 
proven to be unsatisfactory in many cases 
because buckling (jackknifing) at the knee has 
caused many patients to fall, resulting in addi- 
tional injury and even fracture of the leg. 

In the human lower extremity stability of the 
knee joint lies in the number, size and arrange- 


California 


ment of the internal and external ligaments, the 
powerful muscles and fascial expansions passing 
over the articulation. ! 

Contrary to general belief, only slight muscu- 
lar activity occurs in the lower extremity while 
standing. This is shown by work accomplished 
at the University of California Prosthetic 
Devices Research Project on electrical myo- 
graphic studies of muscular activity during 
standing and walking.’ 

The body maintains the upright position and 
sustains its weight by the counterforces exerted 
through the anatomic configuration of the 
bones. The activity of the major muscles ac- 
celerates and deaccelerates the various bones in 
their relative positions of change in the various 
planes of space through action at the joints.* 

While standing the human lower extremity 
utilizes the principle of placement of the knee 
joint axis at a point posterior to the lateral 
weight-bearing line. (Fig. 1.) 

This principle has been employed for many 
years in the alignment of above-knee artificial 
legs in order to allow stability of the knee and 
yet permit the knee to flex freely during the 
swing phase of the walking cycle. 

In July, 1946, it occurred to the writer that 
this principle could be adapted to advantage in 
a full length weight-bearing brace. A number of 
braces were so designed and fitted (Fig. 2) and 
cautiously observed on a number of patients 
in order to determine the inherent advantages 
and disadvantages. (Fig. 3.) 

In manufacturing the new brace the more the 
center of the knee axis is placed posterior to the 
standing weight-bearing line, the greater the 
locking force on weight bearing through a rela- 
tively simple mechanical advantage. At the 
knee joint the uprights are curved posteriorly 
and joined at an axis which is superimposed 
over the human knee joint axis. The more 
weight borne during the weight-bearing phase 


* The opinions or insertions contained herein are the private ones of the writer and are not to be construed as 
official or reflecting the views of the Navy Department or the Naval Service at large. From the U. S. Naval Hospital, 


Oakland, Calif. 
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Fic. 2. Detailed drawings of functional brace. (Official photograph, U. S. Navy.) 
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Fic. 3. Patient walking in functional brace with knee 
flexing normally. (Official photograph, U. S. Navy.) 


of the walking cycle, the stronger the locking 
tendency becomes. 

As the patient becomes progressively experi- 
enced and develops more strength and confi- 
dence in his walking ability, it becomes more 
desirable to place the axis of the knee joint 
nearer the standing weight-bearing line and 
thereby approach the point of readiness for 
knee flexion. This is accomplished for all 
practical purposes by an adjustable lock screw 
which controls the degree of extension of the 
brace. Knee flexion is then more readily possi- 
ble and requires less effort on the part of the 
thigh flexors. Should the knee axis be placed 
anterior to the weight-bearing line, buckling 
would occur with almost every step unless the 
patient is able to exert considerable force on the 
extensors of the thigh. 

The average fractured femur requires ap- 
proximately six months’ immobilization in 
plaster in order to allow callus formation at 
the fracture site and subsequent calcification to 
such a degree as will allow limited weight bear- 
ing. It has been the general practice following 
the initial six-month period in plaster to place 
the fractured femur in a brace for an additional 
five- to six-month period. On the average about 
twelve months’ hospitalization has been neces- 
sary for the service patient with a fractured 
femur before he is fit to perform full duty. In 


civilian life an equal period of time is required 
except that the patient convalesces at home. As 
a rule he is unable to return to work requiring 
full physical activity, particularly walking, for 
a period of one year. 

After immobilization in plaster of paris 
edema and stiffness of the knee are generally 
present and circulation in the extremity is 
usually impaired. Muscular tone and strength 
are greatly reduced due to atrophy of disuse. 

Patients treated with skeletal fixation in 
traction allowing early motion about the proxi- 
mal joints have fewer of these complications 
than a patient immobilized in a plaster cast. 
One of the advantages of internal fixation by 
metal plates, Stader apparatus or intramedul- 
lary pinning is the early return of function to 
the extremity. Months of convalescence with 
the aid of braces and crutches are still required 
before the extremity returns to possible maxi- 
mum function. 

Further immobilization in a brace, especially 
in the knee joint, increases the permanent disa- 
bility and delays return of function. Under ideal 
conditions with active physiotherapy and the 
use of swimming in a heated pool the convales- 
cent period is long and drawn out and the degree 
of permanent disability in any given extremity 
is high. 

According to Kessler,* who reported on a 
series of 164 cases with fractured femurs, the 
range of total disability extended from 5 to 100 
per cent with an average of 26.6 per cent for the 
entire group. 

It has been observed that a brace allowing the 
extremity to function through its weight bear- 
ing and swing phases of walking rapidly im- 
proves the disability and counteracts the com- 
plications of edema, stiffness of the knee joint 
and atrophy of the muscles. Nature heals much 
more rapidly in an extremity able to function 
normally, and even callus formation of the frac- 
tured bone ends increases and calcifies when it 
partly bears weight. This is readily shown in 
cases in which a fractured femur walks in a 
functional knee, weight-bearing brace. Check 
x-rays show a shower of callus in a matter of a 
few weeks after walking in the brace with the 
knee bending in a normal manner. (Figs. 4 
and 5.) 

Further advantages of walking in a functional 
brace are the prompt and early return of full 
motion to the knee joint, improvement in the 
circulation of the extremity with the disappear- 
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Canty 


Full Length Leg Brace 


4 5 
Fic. 4. Fracture of the shaft of the femur showing slight callus formation after 
immobilization for six months in plaster of paris cast. (Official photograph, 


U.S. Navy.) 


Fic. 5. Check x-ray of the same case showing excellent callus formation at the 
site of the fracture after six weeks’ walking in a functional brace. (Official 


photograph, U. S. Navy.) 


ance of edema and improvement of tone and 
power of the musculature overcoming atrophy 
of disuse. 

The period of morbidity and convalescence is 
reduced as much as one-half. Our patients with 
fractured femurs on the average are now re- 
turning to full duty in a period of nine months 
following date of injury. The period spent in the 
brace is from six weeks to three months instead 
of double that time in a conventional type 
brace. 

.The first cases of fracture treated with the 
functional knee, full length, weight-bearing 
brace were so successful and proved to be of 
such worth that we believed this type of brace 
could be used to advantage in poliomyelitis 
cases, and a number of patients with bilateral 
poliomyelitis were so fitted. (Figs. 6 and 7.) 
In one of these cases the patient had had 
severe paralysis for seven years and her extrem- 
ities were atrophied to an advanced degree. 
After seven months of walking with the func- 
tional braces incorporating a spring foot-drop 
device this patient was able to discard her 
braces, with the exception of the foot-drop 
device, and walk for a distance of 2 to 3 miles 
per day. During this entire period physio- 
therapy was maintained to a high degree and 
part of the return function must be attributed 
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to the therapy received. Physiotherapy in- 
cluded muscle reeducation, progressive resis- 
tive muscular exercises and treatments in the 
Hubbard tank and the swimming pool. On 
three occasions it was necessary to enlarge the 
cuffs on the brace to allow for growth of the 
improved muscle groups. 

To date twenty patients with paralysis and 
eighty with fractures have been fitted with 
functional braces. 

Our experience has shown that spastic para- 
lytics are unable to utilize this brace efficiently 
because spasm of the flexors promptly produces 
buckling at the knee. Patients with paraplegia 
and other flaccid types of paralysis can use 
braces of this type to advantage providing they 
retain some powers of flexion and extension in 
the thigh. We have found that in very early 
cases of paralysis with very weak flexors and 
extensors of the thigh it is necessary to put a 
lock across the knee section of the brace 
until strength improves to the point where 
the lock can be left off and finally discarded. 

The weight of the brace is an important 
factor because even the minimum dead weight 
on a diseased or weakened extremity requires 
additional effort on the part of the extremity 
which is already subnormal and taxes its en- 
durance and shortens the interval to the fatigue 
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Canty—Full Length Leg Brace 


Fic. 6. Anterior view of a patient with poliomyelitis, 
with marked paralysis of both legs. (Official photo- 
graph, U.S. Navy.) 


point rapidly. During the past war various 
alloys of aluminum were developed for the 
aviation industry; we have utilized some of the 
more recent alloys. Through experience we 
have found that 75 S-T6 aluminum is by far the 
best material available today. The brace can be 
manufactured from various types of steel. 
The weight of the aluminum alloy functional 
brace is about 3 pounds. 

It is important that the ischial ring be fitted 
directly under the tuberosity of the ischium and 
that the shape of the ischial ring conform to 
the muscular pattern of the extremity at that 
level. A sponge rubber padding of the ischial 
ring is far more comfortable than a hard surface. 
The bands passing around the extremity should 
be padded with sponge rubber for comfort to 
the wearer. These bands should be pivoted so 
that when the knee is flexed, as encountered in 
ascending and descending stairs, on slopes and 
while sitting, the band is free to swing and 
comply with alterations in the shape of the 
extremity. The alignment of the brace is critical. 
The jomt axes should conform to the same 
level of the human joint axes of the knee and 
ankle. (Fig. 8.) 

We have successfully fitted bilateral func- 
tional braces to a patient with gluteal weight 
bearing. (Figs. 9 and 10.) An ischial ring was 
prohibited because of the necessity of wearing 


Fic. 7. Poliomyelitis patient walking with the func- 
tional braces. (Official photograph, U. S. Navy.) 


rubber diapers due to the bladder and bowel 
paralysis. In twelve months’ time this patient 
has progressed to the stage where she can 
walk readily with the help of crutches, and has 
taken a half dozen steps without the use of 
crutches. 

In a case of peroneal paralysis (foot-drop) a 
spring type ankle joint may be added to the 
brace to alleviate this condition. The spring 
return of dorsiflexion prevents the scraping of 
the forefoot on the floor and stretches the 
achilles tendon, thereby preventing contrac- 
tures, and helps to keep the dorsiflexor muscles 
in tone. 

Many conventional braces are fitted with a 
right angle dorsal ankle stop and patients are 
able to walk with this type brace. Limitation of 
plantar flexion tends to cause buckling at the 
knee. It is believed that this is improper be- 
cause a right angle dorsal ankle stop limits 
plantar flexion and restricts the muscles of the 
calf. We believe that all the muscles about a 
joint acting on the various bony levers should 
not be restricted in any way and should be free 
to move through their maximum range. 
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Canty—Full Length Leg 


Fic. 8. Posterior view; note the padded ischial ring 
fitted directly under the ischial tuberosity for weight 
bearing. (Official photograph, U. S. Navy.) 


10 


9 
Fic. 9. Lateral view of a child with arrested hydrocephalus and spina bifida with marked paralysis and atrophy 
of both lower extremities, bilateral talipes equinovarus (clubfoot) and paralysis of the bladder and bowels. (Official 
photograph, U. S. Navy.) 
Fic. 10. Child fitted with functional braces utilizing gluteal bearing and corrective shoes; note the patient has 
improved mentally as well as physically since walking in braces. In spite of the hydrocephalus this child is fairly 
intelligent for her age. (Official photograph, U. S. Navy.) 
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The use of a moulded leather thigh or lower 
leg cuff is desirable in fractures of the femur 
or tibia in order to prevent both anteroposte- 
rior and lateral-medial bowing at the fracture 
site. 

At the best, an orthopedic brace is a heavy, 
cumbersome, uncomfortable and_ unsightly 
appliance but is necessary in order to provide 
support to the diseased or injured extremity 
when there is insufficient healing of the bone 
structure to support the weight or when the 
extensors of the thigh are so weakened that they 
are unable to exert the necessary forces on the 
femur to hold the joint axis posterior to the 
standing weight-bearing line. 


CONCLUSIONS 


1. The need for external support to a dis- 
eased or injured extremity by means of external 
braces is reiterated. 


Canty—Full Length Leg Brace 


2. The principle of free motion at the joints in 
braces is advocated. 

3. The full length, functional knee brace de- 
signed to comply with this principle has been 
found to be of benefit in cases of poliomyelitis, 
flaccid paralysis and fractures of the lower 
extremity. 
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Barrser: Cutter’s new all-plastic I. V. set, makes intra- 
venous infusion simpler—easier to handle. 


Has all the advantages of glass—none of 
the disadvantages. 


Bi carunes: A new, larger barrel with increased capacity 
permits easier, more accurate regulation of flow. 


Saves space, time and labor costs. Ready 
for immediate use, Saftiset I. V. sets are sterile, 
pyrogen-free, easy-to-use. 


ccunic: Simplified because the sterile, breakage-resist- 
ant plastic tip of the dripmeter inserts directly 
and easily into the bottle closure. 


YR CAN QUICKLY SEE the many advantages of this new 
development —just send us your name and the 
name and address of your hospital. We will 
deliver a Saftiset I. V. Infusion Set without charge 
or obligation. 


Increase Safety, Simplify Technics, Cut Costs with... 


CUTTER 


Expendable, All-Plastic Infusion Equipment 


CUTTER LABORATORIES 
Berkeley, California 


Producers of easy-to-use, sterile, pyrogen-free Cutter Saftiflask © Solutions 


*Cutter Trade Name 


D-S.w 


Ute 
Crystol Clear 


UTTER 
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antibacterial 


effects 


potentiated Biosulfa 


A single tablet of this potent new antibacterial 
agent contains 100,000 units of crystalline peni- 
cillin G potassium with 0.25 Gm. each of sulfa- 
merazine and sulfadiazine for additive or 
synergistic effects. Increased antibacterial activ- 
ity with low toxicity and ease of administration 
recommend the use of Biosulfa* tablets for con- 
trol of numerous human infections caused by 
penicillin orsulfonamide susceptible organisms. 


Supplied in bottles of 50 tablets 


* Trademark 


THE UPJOHN COMPANY, KALAMAZOO 99. MICHIGAN 
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..the only drug we have seen 
that allays anxiety without 
clouding consciousness” 


J.A.M.A. 140 :672 (June 25) 1949 


Tolserol (Squibb Mephenesin) 


@ to alleviate pronounced anxiety and tension 


e as an adjunct in the treatment of chronic alcoholics 


DOSAGE 

In anxiety tension states: 

As little as 0.5 Gm., given orally every few hours, has pro- 
duced a good response. However, for optimum effect, 0.75 


Gm. or more is given several times a day. 


As an adjunct in the treatment 

of chronic alcoholics: 

As much as 3 Gm. orally every four hours has been found 
useful in the acute stage. This dosage is reduced when the 
patient becomes more manageable. (If Tolserol is given too 
soon after the patient drank alcohol, the toxic effect of the 
alcohol may be potentiated. For this reason, Tolserol should 
not be administered until six hours have elapsed since the 
patient drank alcohol.) 


Tabiets, 0.5 Gm., 0.25 Gm.; Capsules, 0.25, Gm.; 
Elixir, 0.1 Gm. per cc.; Solution, 2%, (intravenous). 


"Tolse rol 


SQUIBB 1 rirra AvENvE, NEW YoRK 2, NEW YORK 
MANUFACTURING CHEMISTS TO THK MEDICAL PROFESSION GINCE 1866 


*TOLSERGL’’ IS A REGISTERED TRADEMARK OF E. R. SQUIBE & SONS 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, 
Two Weeks, starting April 16, April 30, May 14. 
Surgical Technic, Surgical Anatomy & Clinical 
so Four Weeks, starting April 30, June 4, 

uly 9. 
Surgical Anatomy & Clinical Surgery, Two Weeks, 
starting April 16, May 14, June 18. 
Surgery of Colon & Rectum, One Week, starting 
May 14, June 4. 
Esophageal Surgery, One Week, starting June 4. 
Thoracic Surgery, One Week, starting June 11. 
Gallbladder Surgery, Ten Hours, starting June 18. 
Breast & Thyroid Surgery, One Week, starting 
June 25. 


GYNECOLOGY—Intensive Course, Two Weeks, 
starting April 16, June 18. 


Vaginal Approach to Pelvic Surgery, One Week 
starting May 7, June 11. 


OBSTETRICS—Intensive Course, Two Weeks, start- 
ing June 4. 


MEDICINE—Intensive General Course, Two Weeks, 
starting April 23. 
Gastroenterology, Two Weeks, starting May 14. 
Gastroscopy, Two Weeks, starting May 14. 
Electrocardiography & Heart Disease, Two Weeks, 
starting July 16. 


PEDIATRICS—Congenital & Acquired Heart Dis- 
ease in Children, Two Weeks, starting May 7. 
Cerebral Palsy, Two Weeks, starting July 9. 

‘es Year Full Time Clinical Course starting 
July 2. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTEN DING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


FOR THE 
GENERAL SURGEON 


A combined surgical course comprising general surgery, 
traumatic surgery, abdominal surgery, gastroenterology, 
proctology, gynecological surgery, urological surgery. At- 
tendance at lectures, witnessing operations, examination of 
Patients pre-operatively and post-operatively and follow-up 
in the wards post-operatively. Pathology, radiology, physi- 
cal medicine, anesthesia. Cadaver demonstrations in surgi- 
cal anatomy, thoracic surgery, proctology, orthopedics. 
Operative surgery and operative gynecology on the cadaver. 


UROLOGY 


A combined full time course covering an academic year (8 
months). It comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver); office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. 


EYE, EAR, NOSE and THROAT 


A combined full time course covering an academic year (9 
months). It consists of atten at clinics, witnessing oper- 
ations, lectures, demonstration of cases and cadaver demonstra- 
tions; operative eye, ear, nose and throat on the cadaver; head and 
neck dissection (cadaver); clinical and cadaver demonstrations in 
bronchoscopy, laryngeal surgery and surgery for facial palsy; re- 
fraction; radiology; pathology; bacteriology; embryology; 
physiology; neuro-anatomy; anesthesia; physical medicine; al- 
lergy; examination of patients pre-operatively and follow-up 
post-operatively in the wards and clinics. Also refresher courses 


(3 months). 
RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as mer gy moa with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insuflation and myelography. Discussions covering roentgen 
departmental management are also included. 


FOR INFORMATION ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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FOR RECTAL EXAMINATION .. . 


BARR- 
SHUFORD 
SPECULUM 


Perfect vision for examination or operation. Easy to insert. No —~ 

sharp edges or corners to cause injury. Tapered obturator may a. SPECIAL 
be used as a dilator. Length of speculum 4-!4": small diameter 

Slot measures 1-14” x Chrome plated. $1 5.00 RECTAL 


CATALOG 
AVAILABLE 


Two sizes of hooks for finding fistulae and for operating for 
obliteration of crypts, fistulae, etc. Stainless steel. Length 10”. $7.50 


INSTRUMENT MAKERS 
609 COLLEGE ST. CINCINNATI 2, O. 


FOUNTAIN OF YOUTH? 
--NOT FOR US! 


RUE, we're over a hundred years old, but the waters of the 
‘Doan Fountain of Youth are not for us. Instead, we try 
to rejuvenate ourselves with new ideas, new discoveries, new 
techniques and applications in surgery. Best of all, we apply our years- 
old experience in precision craftsmanship to the solution of today’s 
surgical problems. That's how we keep so 
vitally young. 


Illustrated here is one of the many reasons 
why surgeons look first to HASLAM. The 
O’Sullivan-O’Connor Abdominal Retractor 
is correctly designed, has the original 
LOKTITE control and is in every sense of 
the word, self-retaining. All retractors, 
manufactured by HASLAM, anticipate the 
problems met during the course of surgical 
procedures — because, they are designed by 
surgeons for use by surgeons. 


“Since 1848, Obedience > To The Touch” 


Fred Haslam & Co., Ine. 


83 Pulaski Street « Brooklyn 6, New York 
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Surgical Sutures 
SHA Mylo 


DEKNATEL Surgical Sutures (both silk and nylon) 
are the original braided and treated sutures, whose 
rigidly maintained quality has won constantly in- 
creasing acceptance by the medical profession. 

Deknatel quality assures certain and easy manip- 
ulation, soft knots and ends, extra tensile strength 
that permits use of smaller sizes. Specially braided 
structure assures smooth, splinterless surface. Being 
moisture and serum resistant, Deknatel Sutures are 
superior where wet dressings are used. 


Sold by Surgical-Hospital Supply Houses 


DEKNATEL 


QUEENS VILLAGE 8. (L. 1.) NEW YORK 


This Attention-FREE Unit 
for All Your Mild, 


Continuous Drainage 
THERMOTIC DRAINAGE UNIT 
| sUMUD WITH AEROVENT 


NO. 765-A OVERFLOW VALVE 


Set suction at 90 or 120 mm of mercury—the 
765-A will operate indefinitely at that degree. 
Will not harm delicate tissues. AEROVENT 
VALVE automatically prevents overfilled suction 
bottle. Ask your dealer about this noiseless 
non-mechanical unit. 


FOR ALL MILD INTERMITTENT DRAINAGE 


Write today 
for 


New General Catalog 


SURGICAL MANUFACTURING CORP. H-51. 


834M E. FERRY STREET BUFFALO 11, N. Y 
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Relief of Pain 


with 


NOW APPEARING 


The American Journal of Surgery oa DOLAMIN 


(Buffered ammonium sulfate solution) 


{Findings of the Committee on Maternal LOW BACK and LOWER 
QUADRANT PAIN 


Mortality of Kings County, New York City. POST-HERPETIC PAIN 

]Presenting detailed Case Reports with OCCIPITAL NEURALGIA 

analysis, questions, and answers on maternal SCIATIC PAIN 

MIGRAINE SEGMENTAL NEURALGIA 

correct Obstetrical Practice. [Scheduled to Persistent postoperative pain is often due to 


appear every other month starting in Septem- segmental neuralgia. Most of these patients 
can be controlled.* 


RELIEF of PAIN in ANGINA PECTORIS 
and a half years. Treatment by injection of stellate ganglia with 
Dolamin and Procaine. 


ber 1950 and continuing over a period of two 


Bilateral stellate ganglion injection with buf- 


SUBJECTS TO BE COVERED fered ammonium sulfate solution is a simple, 
quick and effective method for relief of severe 
Rupture of the Uterus angina pectoris. The Journal of the American 
Postpartum Hemorrhage Medical Association, Vol. 144, No. 12, P. 1032. 


Anesthesia The use of DOLAMIN in 
Placenta Previa postoperative surgical wounds. 

. , “When dolamin is used to infiltrate surgical 
Pre-eclampsia and Eclampsia wounds at the time of closure, a minimal but 


Cesarean Section definite decrease in the intensity of postopera- 
e.° . tive wound pain ensues, persisting through the 
Thrombophlebitis and Embolism second postoperative day in the majority of 
Abortion patients. There was no effect of the solution 
upon wound healing. ... The effect was 
ctopic rregnancy entirely sensory, no motor disturbances being 
Diabetes noted. Not included in this series were five 
. ° bilateral inguinal herniorrhaphy cases in which 
Cardiac Disease dolamin was infiltrated on one side only. The 
Tuberculosis intensity of pain in the dolamin wound was less 


* than that in the control wound in four of the five cases 
Pelvic Tumors and was readily differentiated not only by the writers 

‘ but also by the patient and the house and nursing 
Hypertension staffs.’”” Herbert H. Davis and Carlyle E. Wilson, The 
American Journal of Surgery, Vol. LXXXI, No. 3, 


Chronic Nephritis and Puerperal Infection p. 318 
Supplied: 10 cc ampuls in packages of 12, 25, and 100. 
Printing Limited PROFESSIONAL SAMPLE 

Subscription Price: U.S.A. $12.00, Canada o e article in Southern Medical Journal on request. 


If you on margin of this 
M Fi page and mail to edical Service Dept., Harve 
and Pan-America $14.00, Foreign $15.00. Laboratories, Inc., 428 S. 13th St., Philadelphia 47, Pa. 
* Judovich & Bates. 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 19, N. Y. HE 


PHILADELPHIA 47, PA. 
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LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 
DOMEBORO TABS is listed as “BUROW’S Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376,. statis and edema by wrapping 


in the “Manual of Dermatology’’—issued un- 
der the auspices of the National Research ren BANDAGE We 
Council and is recommended to be used wher- na’s Boot) around the entire leg 


AY ever Burow’s Solution is indicated. to supply compression. 


DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO —Tablets * Powder * Packets * Ointment 


NOW AVAILABLE! 


THROW-AWAY BLADES FOR ALL MODELS 
OF THE PADGETT-HOOD DERMATOME 


Inexpensive and easy to use. Eliminates resharpening. A 
simple ADAPTER is required for the use of these new 
blades on all models. The blades and the adapter are 
optional equipment for all Padgett-Hood Dermatomes. 


Some of the many advantages of the improved Dermatome 
are: Automatic alignment of the knife edge with the drum 
surface; automatic setting of the knife edge in correct relation 
to the thickness scale; stronger adhesion of the skin to the 
drum and when the graft is stripped from the drum, nearly 
all of the cement remains on the drum. Each part of the new 
Dermatome is made from material most suitable for that 
part. 


The older model Dermatome, as well as a BABY DERMA- 
TOME (drum size 3 x 8 inches) are also available as 
are: Cement; brush for application of cement; heavy steel 
knives; knife handle for cutting free-hand grafts; carrying 
case; thickness gauge; blade holder and cold sterilizer 
complete with contai and cover; and a knife sharpening 
service. 


Write us today for complete catalog. 


KANSAS CITY ASSEMBLAGE CO. 


611 EAST 17th St., Kansas City 8, Mo. 
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Outside the 


(continued from page 22) 


WE again wish to recommend certain ex- 
ceptional books which have been recently 
published. ‘Principles of Internal Medicine,” 
edited by T. R. Harrison, M.p., et al., boasts 
fifty-three authors, contains 1,590 pages and 
245 illustrations. The price is $12. 

“Visual Anatomy ... Head and Neck,” 
by Sydney M. Friedman, m.p., holds 217 pages, 
eighty-seven figures on sixty-five full page 
plates, twenty-three of which are in color, 
and is indexed. Charles C Thomas puts out 
this book for $6.50. 

“Orthopaedic Surgery,” by Walter Mercer, 
M.D., Ch.B., has a Foreword by Sir John Fraser, 
Bart., K.c.v.o. It consists of 1,016 pages, 427 fig- 
ures, a bibliography of eleven pages, and is in- 
dexed. The Williams & Wilkins Company pub- 
lish this book and the price is $10. 

““Ambulation: Physical Rehabilitation for 
Crutch Walkers,” by Kenneth A. Dening, 
Frank S. Deyoe, Jr. and Alfred B. Ellison, 
corrective therapists at the Cushing Veterans 
Administration Hospital, Framingham, Massa- 
chusetts, Medford (Mass.) Ambulation Clinic 
and Boston City Hospital, has an Introduction 
by Dr. Donald Munro, Chief of Neurosurgery 
at Boston City Hospital. It holds 240 pages 
and 135 illustrations. Funk and Wagnalls Com- 
pany are the publishers and the price is $3.50. 

“Skull Fractures and Brain Injuries,” by 
Harry E. Mock, M.p., contains 806 pages, 116 
figures, tables, a bibliography, and is indexed. 
The Williams & Wilkins Company are the pub- 
lishers and the cost is $13.40. 

““Physiology of the Eye . . . Clinical Appli- 
cation,” by Francis Heed Adler, M.p., consists 
of 709 pages, 319 illustrations, two in color. 
There are references at the end of the chapters, 
and it is indexed. The C. V. Mosby Company 
put out this book for $12. 

“Essays in Surgery . . . Presented to Dr. 
W. E. Gallie, on the Occasion of his Retire- 
ment from the Chair of Surgery in the Uni- 
versity of Toronto,” is a book which is far 
above average. The subject matter is extremely 
well done. There are 584 pages, illustrated. It is 
published by the University of Toronto Press 
and costs $9.50. 

“Plasma Clot Suture of Peripheral Nerves 
and Nerve Roots,” by I. M. Tarlov, M.p., 
holds 116 pages, forty-seven figures, has refer- 
ences, and is indexed. Charles C Thomas puts 
it out for $5.50. 

‘Essentials of Urology,” by J. C. Ainsworth- 
Davis, M.D., has 734 pages, 512 figures, refer- 


ences, and is indexed. The cost is $10 and 
Charles C Thomas is the publisher. 

“Physiology of Shock,” by Carl J. Wiggers, 
M.D., contains 459 pages, is illustrated, has 
references at the end of the chapters, and also 
has a subject index. The Commonwealth Fund 
of New York publishes this book and the price 
is $5. 

“Monographs on Surgery—1951,” by 
B. Nolan Carter, m.p., Editor, has several ad- 
visory editors, namely, for gynecology, Joe V. 
Meigs, M.p. for urology, Charles Huggins, m.p. 
and for orthopedic surgery, Alfred R. Shands, 
M.D. There are 508 pages, profusely illustrated. 
There are also references at the end of some 
articles and the book is indexed. Thomas 
Nelson and Sons are the publishers. 

“Color Atlas of Pathology” is prepared 
under the auspices of the United States Naval 
Medical School of the National Naval Medical 
Center, Bethesda, Maryland. It contains 546 
pages and is illustrated with 1,053 figures in 
color on 365 plates. This is a gorgeous and 
superbly done book put out by J. B. Lippincott 


Company. 
A CERTIFYING board, the American 
Board of Clinical Chemistry, Inc., has 
been established by representatives from the 
American Chemical Society, Inc., American 
Institute of Chemists, Inc., and the American 
Society of Biological Chemists, Inc. It is the 
purpose of this Board to encourage the study, 
improve the practice, elevate and establish 
standards and advance the science of that 
specialized branch of chemistry called clinical 
chemistry; to grant and issue certificates or 
other recognition of special knowledge in clini- 
cal chemistry to voluntary applicants who in 
accordance with the by-laws, rules and regu- 
lations of the Board have established their fit- 
ness and competence; to prepare and furnish in 
the public interest a registry of individuals with 
specialized knowledge in clinical chemistry who 
have from time to time been granted certificates 
by the Board. Prescribed forms for application 
and further information may be obtained from 
the office of the Secretary-Treasurer, Dr. Jos. 
W. E. Harrisson, 1921 Walnut Street, Phila- 
delphia 3, Pennsylvania. A fee of $1.00 must 
accompany the application request to cover 
clerical and mailing costs. All requests should 
give the name of the applicant in the manner 
it is to be recorded, as application forms will 
be so issued. 
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Hisoderm 


with Hexachlorophene (G-11*) 3% 


This revolutionary 2 minute surgical scrub or wash is rapid- 
ly replacing the old 10 minute soap scrub in hospital 
operating rooms throughout the country. A white creamy 
emulsion, pHisoHex combines the nonalkaline detergent 
pHisoderm with powerfully bactericidal hexachlorophene. 
Used daily and exclusively, pHisoHex removes virtually all 
bacteria and renders the hands virtually sterile. The hexa- 
chlorophene is adsorbed by the skin where it exerts a con- 
stant antibacterial effect on resident flora. Because pHiso- 
Hex contains no alkali, it permits hands made tender by the 
old soap-and-brush scrub to recuperate. 


*G-11 TRADEMARK SINDAR CORP, 


TRADEMARK 


VN INC, NEW YORK 18, N. Y. WINDSOR, ONT. 


1s NOW 
known as Hi AY off EX 


WYDASE IN RECENT CLINICAL APPLICATIONS 


Part of a series on its expanding uses. 


LOCAL ANESTHESIA 
IN TONSILLECTOMY 


FROM A RECENT REPORT:! 


Wydase is a safe adjunct to solutions used for 
local anesthesia in tonsillectomy and in other 
surgical procedures. 


Rapid diffusion enables the surgeon to begin the 
operation immediately after injection and to use 
less material. 


Healing is hastened because there is less tissue 
reaction. 


There were no untoward reactions, local or 
general. 


. Heinberg, C.J.: Eye, Ear, Nose & Throat Monthly 30:31 (Jan.) 1951. 


In Hypodermoclysis—Wypase prevents pain 
from stretching of tissues, facilitates intro- 
duction of fluids when intravenous adminis- 
tration is impractical. 


In Local Anesthesia—wypaste, added to the local 
anesthetic, contributes depth and facility to 
anesthesia, minimizes tissue distortion. 


Highly purified WyDAsE in dry form is stable 
indefinitely ; keeps in sterile solution in a cool 
place for 2 weeks—refrigeration unnecessary. 


LYOPHILIZED 


WYDASE’ 


HYALURONIDASE, WYETH 


*Trade-mark 


WYETH INCORPORATED, PHILADELPHIA 2, PA, 
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“Reduces the postoperative 


hospital stay by 


** ‘Dexedrine’ Sulfate, administered orally after surgery of the eye, ear, 
nose and throat . . . results in earlier ambulation, shortens hospitalization 
and hastens postoperative recovery,” according to a recently published paper.! 


Reporting on a series of 220 patients (mostly children, who were given 
‘Dexedrine’ in the elixir dosage form), the author states: 


1. “By mid-afternoon (only 6 or 7 hours after operation) 
patients were awake and active. 


2. “‘Postnarcotic dizziness and nausea were extremely rare, 
and postoperative depression was reduced. 


3. ‘Every patient was discharged from the hospital! in good condition 
the same day with no postoperative ‘hangover’. 


4. *‘No untoward side reactions to ‘Dexedrine’ were 
noted in any of [the] patients.” 


Smith, Kline & French Laboratories, Philadelphia 


Dexedrine Sulfate elixir 


the antidepressant of choice 


1. Barnett, S.E.: Eye, Ear, Nose & Throat Monthly 39:19, 1950. 
*T.M. Reg. U.S. Pat. Off. 
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aturation 


osage 


of vitamins b and c 


Depletion of the critical water-soluble 
B complex and C vitamins occurs so 
commonly in the presence of physical 
pathology, as to make a presumption of 
nutritive impairment? almost axiomatic. 
Essential to normal cell metabolism and wound 
healing, these poorly-stored, readily-diffusible factors 
must be replenished — usually by massive dosage 
— if tissue rehabilitation® and return to health‘ are 
to be expedited. * Allbee with C ‘Robins’ provides this all-important 
“saturation dosage” in convenient capsule form. It incorporates 
the important B factors in 2 to 15 times daily requirements, plus 
250 mg. of vitamin C — the highest strength of ascorbic acid 
available today in a multi-vitamin capsule. * Its prescription 
represents a sound contribution toward decisive recovery from 
disease, or toward pre- and post-operative nutritional support.! 


A. H. ROBINS CO., INC. - RICHMOND 20, VA. 


Ethical Pharmaceuticals of Merit since 1878 


FORMULA: Each Allbee with C capsule contains: 
Thiamine hydrochloride (B:) 15 mg. 
Riboflavin (Bz) 10 mg. 
Nicotinamide 50 mg. 
Calcium pantothenate 10 mg. 
Ascorbic acid (C) 250 mg. 


REFERENCES: 1. Coller, F. A. and DeWeese, M. S.: Preoperative and 
Postoperative Care, J.A.M.A., 141:641, 1949. 2. Jolliffe, N. and Smith, J. J.: 
Med. Clin. North America, 27:567, 1943. 3. Kruse, H. D.: Proc. Conf. 
Convalescent Care, New York Acad. Med., 1940. 
4. Spies, T. D.: Med. Clin. North America, 27:273, 1943. 
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even in stubborn 
slow healing wounds . 
burns 
ulcers 


(decubitus, varicose, diabetic) 


OINTMENT 


the external 
cod liver oil therapy 


New clinical studies' again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate . 
healthy granulation, and accelerate smooth epitheliza- 
tion in lacerated, denuded, ulcerated surface tissues . . . aa 
often in conditions resistant to other therapy. rl 


protective, soothing; healing Desitin Ointment is a self-sterilizing 
blend of high grade, crude Norwegian cod liver oil (with its 


unsaturated fatty acids and high potency vitamins A and D in 
proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 
and lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly removed. 
Tubes of 1 oz., 2 oz., 4 oz., and 1 |b. jars. 


write for samples and reprint D 
CHEMICAL COMPANY 


1. Behrman, H. T., Combes, F. C., Bobroff, A., s treet, Providence 2, R. I. 
and Leviticus, R.: ind. Med. & Surg. 18:512, 1949. 


. accelerates healing 


Meat in the Dietary Regimen 
in Cirrhosis 


Accruing clinical observations clearly indicate 
that a diet high in complete protein and in the 
B complex vitamins is a highly successful meas- 
ure in management of cirrhosis of the liver. 
Connor states that, prophylactically, a well 
nourished individual on a diet optimal in 
protein content and other essentials does not 
develop cirrhosis." 

A recent study” again substantiates the find- 
ing that proper dietary control improves the 
prognosis in hepatic cirrhosis. In this study 
the results from the dietary treatment of 124 
patients with cirrhosis of the liver in failure 
were compared with the results from a control 
group of 386 patients with hepatic cirrhosis. 
The severity of the underlying disease process 
was comparable in both groups. 

The dietary regimen of the test group in- 
cluded generous amounts of protein supple- 


mented with vitamin B concentrates; bed rest, 


diuretics, abstinence from alcohol, and sup- 


portive care were also prescribed. Providing 
about 3,500 calories, the diet contained 140 
Gm. of protein, 365 Gm. of carbohydrate, and 
175 Gm. of fat. It consisted largely of meat, 
milk, eggs, fruit, and green vegetables. Yeast 
or a vitamin B complex preparation was also 
administered. Thiamine (5 mg., daily) and un- 
concentrated liver extract (5 cc., twice weekly) 
were injected intramuscularly. On the other 
hand, the control group received bed rest, sup- 


portive care, and diuretics but no specific die- 


American 


Meat 


tary measures other than a diet high in carbo- 
hydrate and low in protein and fat. 

As indicated by the statistical results, it was 
concluded from this study that Laennec’s cir- 
rhosis is not necessarily a progressive disease. 
After several months of treatment clinical im- 
provement was observed in 61 of the 145 pa- 
tients. Duration of life after onset of ascites 
was significantly greater than in the control 
group. At the end of one year, 65 per cent of 
the treated patients were alive against only 39 
per cent of the controls; at the end of two 
years, 50 per cent of the treated patients and 
21 per cent of the controls were alive; and at 
the end of five years 30 per cent of the treated 
patients and only 7 per cent of the controls 
survived. Early diagnosis and treatment, how- 
ever, should improve the prognosis indicated 
by these findings. 

The value of meat in the dietary control of 
hepatic cirrhosis is not limited to just its high 
content of biologically complete protein. Meat 
also provides valuable amounts of the B vita- 
mins—riboflavin, thiamine, niacin, and the 


recently discovered vitamin By. 


1. Connor, C. L.: The Etiology and Pathogenesis of Alcoholic 
Cirrhosis of the Liver, J.A.M.A. 112:387 (Feb. 4) 1939. 


2. Patek, A. J., Jr.; Post, J.; Ratnoff, O. D.; Mankin, H., and 
Hillman, R. W.: Dietary Treatment of Cirrhosis of the Liver, 
J.A.M.A. 138:543 (Oct. 23) 1948. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and sameeren: 


Nutrition of the American Medical Association. Canta 


Institute 


Main Office, Chicago... Members Throughout the United States 
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Dihydrostreptomycin Sulfate 


(1) Tompsett, R., and McDermott, W., Am. J. Med. 7: 371-381, 
Sept. 1949. (2) Tompsett, R., Ann. ‘Otol., Rhin. & Laryng. 57: 181, 
March 1948. (3) Sweany, H. Cc. Dis. Chest 15: 631-656, June 1949. 
(4) Lincoln, . Science News. Letter 55: 307, May 14, 1949. (5) 
Semans, J. H., J. M. A. Georgia 38: 477-480, Nov. 1949. (6) Domon, 
C.M , Kilbourne, P. C., aa King, E. Q., "Amer. Rev. Tuberc. 60: 
Sea 575, Nov. 1949. (7) Nagley, M. M., Brit. M. J. 1: 248, Jan. 28, 
1950 (in correspondence). (8) Committee on Medical Research and 
Therapy, American Trudeau Society, Am. Rev. Tuberc. 61: 436-440, 
March 1950. (9) Carr, D. T., Hinshaw, H. C., Pfuetze, K. H., and 


a Drug of Choice 


for Physician and Patient 


Extremely well tolerated and rarely 
causing irritation on injection, 
Dihydrostreptomycin Sulfate has become a 


most widely accepted streptomycin preparation. 


Comparative studies by leading clinicians confizm that 
DIHYDROSTREPTOMYCIN SULFATE IS— 

as effective as streptomycin 2. 9, 13-15 

less toxic for the vestibular apparatus 1-15 
minimizes pain and swelling atthe site of injection 6.10 
may be used even in patients showing allergic 


response to streptomycin 2. 9, 10, 11 


Extensive experimental studies 6. 9. 16-18 

proved CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 

less toxic for the vestibular system. 


Brown, H.A., Dis. Chest 16: 801-821, Dec. 1949. (10) Odell, J. M., 
Dis. Chest 16: 818, Dec. 1949. (11) (Editorial) New England J. Med. 
240: 736, May 5, 1949. (12) Keefer, C. S., Ann. Int. Med. 33: 582-589, 
Sept. 1950. (13) Marsh, * F., W. Va. Med. J. 45: 280-284, Oct. 1949. 
(14) ogy H. M., j. Invest. Dermat. 15: 61-66, July 1950. (15) 
Hinshaw, H. C., Personal communication. (16) Lincoln, N. S., 
Horton, R., Stokes, A. M., Monroe, J., and Riggins, H. M., _, Rev. 
Tuberc. 62: 572-581, Dec. 1950. (17) Brown, H 
Hogson, C. H., and Heilman, F. R., 143: 1223- 1225, 
5, 1950. (18) Jacoby, A., Sobel” N., and Rosenthal, 

, Am. J. Syph., Gonor. & Ven. Dis, 34: 185-186, March 1950, 


Supplied By Merck In The Purest Form Available — 


CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 


Crystalline Dihydrostreptomycin Sulfate Merck is supplied in convenient 1 Gm, and 5 Gm. vials. 


MERCK & CO., INC. 


Manufacturing Chemists 


RAHWAY, NEW JERSEY 
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For relief| of 


In disturbances involving smooth muscle 
spasm, optimal therapy controls both the psy- 
chic and somatic factors involved. Trasen- 
tine-Phenobarbital, with components having 
both peripheral and central action, obtains 
therapeutic effect in moderate dosage, with- 
out the side effects of belladonna on the 
heart, pupil or salivary glands. 

Trasentine-Phenobarbital has many indica- 
tions in gastroenterology, gynecology, urol- 


viscetal spasm 


ogy, and also in radiology, where it is effec- 
tive in controlling the symptoms of radiation 
sickness. 

Issued: Trasentine- Phenobarbital Tablets 
(yellow) containing 50 mg. Trasentine® (adi- 
phenine) hydrochloride with 20 mg. pheno- 
barbital, in bottles of 100 and 500. 
Trasentine Tablets (white) without pheno- 
barbital, containing 75 mg., in bottles of 100 
and 500. 2/1653m 


Trasentine-Phenobarbital 


_ potent spasmolytic 


mild sedative 
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